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PREFACE. 


H E following  brief  account  of  the 


Pisa  Waters  is  the  fu bilance  of 


a well-written  treatife  in  Italian,  by  Giorgio 
Santi,  profelTor  of  chemiflry  and  natural 
hiilory  in  the  univeriity  of  Pifa. 

This  ingenious  profeifor,  from  whofe 
amiable  manners  and  enlightened  converfa- 
tion  I have  reaped  much  pleafure  and  in- 
ilrudlion  during  a refidence  of  two  different 
winters  at  Pifa,  informs  us,  that  his  work 
was  the  fruit  of  a fummer  vacation  from 
his  duties  at  the  univeriity,  and  undertaken 
merely  for  his  own  amufement  and  cu- 
riolity. 

After  obferving  how  much  thefe  Waters 
have  employed  the  medical  pen,  he  tells 
us,  that  he  iliall  leave  unnoticed  the  trea- 
tifes  of  the  lafl  century,  not  excepting  even 
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that  of  the  pompoufly  learned  Mercurialc  j 
mentioning  only  four  writers  of  the  prefent 
age,  which  lhall  be  named  at  the  end  of 
this  preface ; and  he  modeftly  apologizes 
for  offering  to  the  world  his  treatife,  after 
thofe  of  fuch  able  perfons ; but  he  juftly 
remarks,  that  fince  their  time  chemiftry 
V has  received  fuch  new  lights,  as  invalidate 
much  of  what^they  have  advanced. 

Informed  of  the  qualities  of  thefe  Waters, 
the  foreign  phyfician,  fays  he,  may  recom- 
mend them  with  greater  confidence  to  the 
emigrating  invalid,  and  the  naturalifi:  may 
thank  me  for  my  lift  of  the  productions  of 
their  foil. 

He  conjectures,  that  although  ancient 
writers  are  almoft  filent  refpeCting  thefe 
thermal  waters,  ftill  they  might  have  been 
in  ufe  among  a people  who  fo  frequently 
employed  baths  for  the  purpofes  of  religion 
and  cleanlinefs.  They  very  poffibly  were 
ufed  as  fuch,  during  the  time  of  the  Greek 
Golonifts  and  Etrurians.  That  the  fpot 
was  formerly  a place  of  fome  note  feems 
(evident  frpm  the  fragments  of  antique  pil- 
lars 
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lars  and  architedlural  ornaments  found  near 
it.  On  one  is  the  following  mutilated  in- 
fcription,  now  inferred  and  preferved  in 
the  facade  of  the  eaftern  bath  : 

S*  M*  L*  EROS*  AQU  . . . 

RUM  AEDICLAM  


But  that  baths  exifted  on  this  very  fite> 
he  adds,  is  not  probable,  from  the  fmall 
ruin  of  an  ancient  aquedudl  at  the  foot  of 
the  mountain  where  the  warm  fprings  arile, 
which,  we  may  fairly  conjed;ure,  fupplied 
the  cuftomary  baths  of  Pifa,  whofe  inhabi- 
tants would  not  feek  for  their  ufual  baths 
four  miles  diflant  from  the  town.  More- 
over, Pliny  cites  a paflage  which  goes  to 
prove,  that  in  his  day  the  place  was  only 
the  marlhy  habitation  of  frogs.  ^Patavi^ 
norujn  aquis  calidis  virentes  innafciintur  her^ 
Pifanorum  ranee.  Hist.  Nat.  lib.  2. 
CAP.  103. 

He  then  proceeds  to  give  the  outline  of 
the  modern  hiflory  of  the  Baths. 

They  certainly  had  fome  medical  eReem 

^ 3 
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in  the  year  ii6i,  fince  the  government 
thought  them  worth  their  notice  and  in- 
ipedlion  ; for  we  have  a record  refpedting 
the  eledtion  of  an  officer  of  the  Baths  of  the 
Pifan  ?7iountairii  to  keep  them  clean  and  in 
repair. 

During  the  Civil  and  Luchefe  wars  they 
were  laid  wafte  j but  Pietro  Gambacorta, 
coun felled  by  his  phylician  Ugolino  da 
Montecatini,  reftored  them. 

When  the  Florentines,  led  by  Count 
Orfini,  invaded  the  Pifan  territory,  the 
building  was  deftroyed  by  fire,  becaufe  it 
was  unhappily  near  a little  fortrefs  of  the 
enemy’s. 

Under  the  Florentine  dominion,  in  the 
15th  century,  the  baths  were  rebuilt  but 
flowly  and  incompletely;  till  Francis  I. 
perfedlly  re-efiabli£hed  them,  and  ordered 
his  phyfician  Girolamo  Mercuriale,  then 
univerfity  profefiTor  at  Pifa,  to  write  their 
hiftory. 

At  the  clofe  of  the  lafi:  century  they 
were  in  a ruinous  fiate,  and  became  the 
property  of  a religious  fociety  at  Pifa,  the 
Mifericordia,  who  eredted  a commodious 
3 dwelling 
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dwelling  on  the  fpot,  which  allb  fell  intd 
neglect  and  decay  with  the  extinction  of 
the  Medicean  dynafty.  Forty  years  ago> 
by  order  of  the  emperor  Francis,  of  glorious 
memory,  they  were  entirely  and  elegantly 
rebuilt. 

Now,  in  a noble  fquafe,  adorned  with 
two  fountains,  ftand  diftindt  the  eaftern  and 
weftern  baths  5 and  adjoining  are  lince 
eftablilhed  ranges  of  excellent  lodging- 
houfes. 

Writers  on  the  Pisa  Bath  Waters 
IN  THE  present  CENTURY. 

GIUSEPPE  ZAMBECCARI,  ana- 
tomical profelTor  in  the  univerfity  of  Pifa. 
His  book  was  printed  at  Padua,  1712.  He 
fays,  the  waters  contain  fait,  nitre,  vitriolj, 
'bitumen,  fulphur,  and  gypfum. 

Antonio  Cocchi,  of  Florence,  publifhed 
his  treatife,  1750,  in  honour  of  the  newly- 
conflrudted  baths.  He  pretends  that  the 
waters  have  in  them  calcareous  earth,  fea 
fait,  fal  foda,  and  a fulphureous  fpirit. 

a 4 Giovanni 
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Giovanni  Bianchi,  a phyfician  of  Rimini, 
better  known  by  the  whimfical  name  of 
Giano  Planco,  wrote  his  account  in  1757. 
He  finds  in  the  waters  nitrated  calcareous 
earth,  a fait  of  the  nature  of  Epfom  fait, 
mineral  elafHc  fpirit,  fpirit  of  iron,  and  fpirit 
of  fulphur. 

Bartolommeo  Mefny,  a phyfician  of  Lor- 
raine, publifiied  an  analyfis,  1758,  in  Italian 
and  in  French.  He  gives  to  the  waters 
calcareous  earth,  fulphur,  iron,  a fait  of  the 
nature  of  arcanum  duplkatum,  or  vitriolated 
kali,  and  a bole. 
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CHEMICAL  DISSERTATION,  &c. 


SITUATION  OF  THE  BATHS. 

HE  fruitful  plain  of  Pifa,  watered  by 


the  Arno,  is  bounded  to  the  S.  by 
gentle  hills,  to  the  W.  by  the  fea,  and  to 
the  N.  by  a chain  of  mountains,  which, 
inclining  fouthward,  are  called  the  Pifan 
mountains  : at  the  foot  of  thefe,  4 miles 
diftant  from  the  town  of  Pifa,  are  the 
Baths.  A canal,  running  from  the  river 
Serchio  to  the  Arno,  accompanies  the  road. 
' Vines,  fruit  trees,  and  poplars,  decorate  the 
country. 

The  air  of  the  Baths  is  moift,  but  pure ; 
and  in  fummer  the  heats  are  tempered 
"by  the  N.  W.  breeze,  which  blows  regu- 
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larly  from  i o in  the  morning  till  night.  In 
other  feafons  foutherly  winds  prevail,  par- 
ticularly the  S.  W.  which,  blowing  over  a 
tradt  of  open  country  againft  the  mountains, 
is  repelled  in  ftrong  eddies.  The  winter 
is  uncommonly  mild  here,  as  the  Pifan 
mountains  exclude  the  N.  blaft. 

Strangers,  particularly  invalids,  who  vifit 
the  Baths,  fhould  avoid  the  evening  air,  and 
retire  home  early.  Where  the  atmofphere 
is  moift,  there  is  always  an  increafed  damp 
at  the  clofe  of  the  day,  which  is  generally 
noxious. 

The  plain  is  naturally  marfhy,  and,  if 
dug  into,  the  void  fills  with  water,  which 
accumulates  and  ftagnates. 

Torrents  of  rain  and  melted  fnow,  falling 
from  the  tops  of  mountains,  wear  away 
their  vegetation  and  foil.  The  larger  mafies 
of  conneding  flone,  in  courfe  of  time,  are 
disjointed,  and  roll  down  into  the  vallies, 
which  thus  increafe  their  elevation,  as  the 

mountains 
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mountains  proportionably  diminifli. ' Thus 
was  the  plain  of  Pifa  formed.  Mountainous* 
fragments  rolling  towards  the  Mediterra- 
nean, and  accumulating,  difplaced  a portion 
of  the  fea,  and  became  ground.  They 
moreover  divided,  and  formed  new  beds  for 
the  Serchio  and  Arno,  which,'  according  to 
Strabo,  once  entered-  the  fea  by  one  com- 
mon mouth. 

The  infalubri ty  of  this  new  ground,  from 
its  flagnant  waters,  called  for  art  and  in- 
duftry  to  remedy  the  evil,  by  draining  it. 
The  work  was  fuccefsfully  begun;  it  was 
interrupted  by  the  troubles  during  the 
republic;  but  the  princes  of  later  times 
have  happily  completed  it.  The  robuft 
health  of  the  peafantry  now  befpeak  the 
fituation  wholefome ; and  phyficians  affure 
us,  that  no  difeafe  prevails  in  it. 


Structure 
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Structure  of  the  Pisan  Mountains. 

THE  Pifan  mountains  are  part  of  an 
amphitheatric  chain,  extending  from  N.  W. 
to  E.  and  beginning  from  Ripafratta, 
where  the  Serchio  flows  from  the  Luchefe 
to  the  Pifan  territory.  They  then  run 
fouthward  as  far  as  the  mountain  Verrucola; 
whence,  forming  an  angle,  they  go  north- 
ward, and  quitting  Pifa,  terminate  diftindlly 
in  the  Bientine  lake,  detached  from  the 
great  link  of  the  Apennines. 

Thefe  mountains  differ  in  their  heights 
and  projedlions.  Some  exhibit  fcarce  any 
verdure;  others  are  clad  with  the  oak,  holm, 
pine,  chefnut,  and  cork-tree ; but,  above 
all,  phillyreas  and  myrtles  are  exuberant ; 
and  on  cultivated  fpots  grow  vines  and 
olives. 

The  mountain  of  St.  Julian,  fo  called 
from  a chapel  now  upon  it,  is  that  which 
fupplies  the  water  of  the  Baths ; hence 

they 


9 


t 13*  1 

they  have  been  fometimes  named  the  Baths 
of  St.  Julian. 

On  this  mountain,  and  alfo  on  fome 
others  equally  prominent,  that  overhang  the 
Baths,  are  found  diftind:  flones,  or  fmall 
maffes,  moftly  white,  with  coloured  veins, 
and  ftripes  of  calcareous  fpar.  A calcareous 
cruft  of  bluifti  grey,  known  by  the  name 
of  Alberefey  often  covers  this  ftone,  and  alfo 
• compofes  the  furface  of  the  mountain,  par- 
ticularly at  its  extremity.  The  ftony  mat- 
ter that  forms  its  nucleus  is  compad,  and 
will  bear  a nolifh ; hence  it  has  been  called 
marble : but  its  confufed  ftrudure  and 
extreme  brittlenefs  will  not  fuffer  it  to  rank 
as  ftatuary  marble. 

Towards  the  fummit  of  the  mountain  it 
is  exceedingly  friable  and  unequal ; how- 
ever, half  way  up,  it  has  been  found,  though 
rarely,  fufficiently  clofe  textured  and  hard. 

Thefe  mafies  have  large  fiftiires,  forming 
fo  many  ftrata,  between  which,  and  over  the 

calcareous 
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calcareous  furface,  is  fpread  an  ochreous 
earth  of  a yellowifh  red,  which  tinges  the 
circumjacent  foil.  Thefe  fiffures  and  ftrata 
take  various  directions,  forming  that  clefted 
ruinous  appearance  which  diftingui/hes  the 
primary  and  fecondary  mountains.  The 
ftrata  are  in  general  fo  inclined  as  to  be 
dmoft  vertical.  In  the  St.  Julian  they  are 
Uncommonly  inconftant  and  irregular. 

The  S.  and  S.  E.  hdes  of  the  higheit 
peak  of  the  mountain  are  of  this  fine  naked 
marble.  Grafs  there  grows  fcantily  and 
partially ; but  on  the  oppofite  fide,  which, 
being  lefs  Iteep,  is  lefs  injured  by  torrents, 
there  is*  verdure,  and  even  good  cultiva- 
tion. 

The  mountains  which  fupport  this  cal- 
careous fereen  of  the  Baths  vary  in  firuc- 
ture  and  compofition.  They  are  of  fhifi:, 
opake  quartz,  rock  cryftal,  and  chief,  a 
beautiful  red-fpotted  brefeia,  which  lafl 
pierces  the  fiiifi:  and  forms  the  apex. 
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Towards  Afclano  and  the  Verrucola,  the 
calcareous  mafles  diminilh,  and  the  moun- 
tains differ.  One  of  them  E.  of  the  Baths 
is  called  Monte  del  Caff  ellare,  at  the  foot  of 
which  are  quarries  of  a bluifh  lime  ffone, 
and  of  a white  veined  marble,  known  by 
the  name  of  Bardiglio.  Towards  the  fum- 
mit  are  five  holes,  called  Buche  delle  Fate 
(Mouths  of  the  Fates)  communicating 
with  a cavern  of  immenfe  depth.  About 
the  edge  of  thefe  apertures  grow  fome 
plants,  which  fhall  be  fpecified  in  their 
place. 

To  account  for  this  excavation,  let  us 
fuppofe  the  mountain  originally  a folid 
mafs  of  ffone  and  loofe  earth.  Rain  and 
fnow,  lodged  in  fome  hollow  at  its  top, 
running  through,  and  finding  an  exit, 
wafhed  away  in  their  courfe  the  connect- 
ing foil.  The  unfupported  ffones  then  fell 
in,  and  left  this  vacuum.  Or,  referring  it 
to  higher  principles  in  the  theory  of  the 
earth’s  formation,  and  confidering  the  in- 
clination of  the  ffrata,  we  may  fuppofe  the 

Pifan 
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Pifan  mountains  to  have  been  level  ground ; 
the  exterior  ftratum  was  calcareous,  the 
next  and  principal  one  Ihiftous,'  the  lower- 
moft  filiceous ; thefe  were  lifted  up  in 
mountainous  forms  by  the  force  of  the 
earth’s  internal  fires,  leaving  a central  hol- 
low, of  which  this  cavern  is  the  unfilled 
remains. 

The  partial  crumbling  away  of  the  caK 
careous  covering,  either  by  weather,  or  the 
work  of  man,  aflified  in  levelling  the  valley 
of  Pifa ; and  its  entire  lofs  accounts  for  the 
{hiftous  fummits  of  the  mountains  you  pafs 
to  go  to  Lucca,  as  well  as  of  fome  others 
in  the  valley  of  Afeiano.  Still  higher  up  in 
this  height,  where  the  fiiifi;  is  deflroyed, 
filiceous  prominencies  appear,  particularly 
in  the  Monticello,  the  mountain  which 
gives  rife  to  the  acidulous  water  of  Afci*s 
ano. 


Mineral 
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MINERAL  AND  VEGETABLE 

4 

PRODUCTIONS. 

THE  foil  about  the  Baths  is  either 
muddy,  Tandy,  or  ochreous,  with  calcareous 
fragments,  brought  by  torrents  from  the 
adjacent  mountains,  whofe  more  varied  na- 
ture it  is  necelfary  to  inveftigate,  in  order 
to  afcertain  the  qualities  of  the  Waters. 

The  following  minerals,  fpecimens  of 
which  are  preferved  in  the  royal  mufeum  of 
Pifa,  are  foundinthe  mountains  of  Caldacco- 
li,  St.  Julian,  on  the  declivities  of  thofe  which 
form  the  Lucca  mountain  road,  on  Monte 
Bianco  and  its  vicinity,  on  Monte  Caftellare* 
Belvedere,  Faeta,  Colle  and  its  prolongation, 
from  which  ilfues  the  acidulous  water  of 
Afciano. 


Minerals^ 


* Calcareous  fpar  of  a radiated  prifmatic 
cryftallization. 

b Cre| 
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Grey  calcareous  ftone,  with  calcareous 
prifmatic  fparry  cryftals. 

Grey  calcareous  ftone,  covered  with  a 
laminated  cryflallization  of  calcareous  fpar, 
•(Calcareous  ftone,  with  cryftals  of  calca- 
reous fpar,  in  rows. 

Various  calcareous  flones,  flriated  with 
fparry  cryftallizations. 

■*  Lead-coloured  calcareous  fbone,  called 
Pietra  da  Calcine  forte.  It  makes  a lime 
f<ir  fuperior  to  the  white. 

* Calcareous  ftone  veined  with  fpar. 

Grey  calcareous  Hone  with  round  whitiili 

fpots. 

* Fine  white  grained  marble. 

* Fine  yellowr  grained  marble. 

* Fine  white  grained  marble,  fomewhat 
veined  with  yellow. 

* Fine  white  grained  marble,  incrudated 
with  a yellowilh  calcareous  fpar. 

* Fine  white  grained  marble,  with  earthy 
veins  of  yellow.  Thefe  veins  were,  I con- 
jedlure,  originally  of  fpar,  which  had  fallen 
out;  and  they  are  now  partially  and  acciden- 
tally filled  up  with  a yellow  earth. 


* Fine 
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* Fine  grained  white  marble  with  reddifh 
veins. 

A white  fine  grained  fifllired  marble. 

* A fine  grained  grey  marble,  fpotted 
with  white,  called  Bardiglio, 

Fine  grained  marble,  with  veins  of  tran- 
fparent  calcareous  fpar. 

Fine  grained  Brefcia  of  a dufky  red. 

Calcareous  tartar. 

Calcareous  tartarous  fiones. 

* Fine  grained  white  marble,  incrufiated 
with  calcareous  tartar,  either  white  or  yel- 
low. 

* Fine  grained  white  marble,  with  a 
calcareous  incruftation  in  whimfical  ramifi- 
cations. 

Various  calcareous  ftaladlites. 

Various  calcareous  ftalamites. 

* Grey  calcareous  ftonc,  with  black  den- 
ditres. 

* Grey  calcareous  fione,  with  reddifii 
denditres. 

* Yellow  earth,  largely  found  between 
the  lamina  of  the  calcareous  ftones,  and  on 
the  furface  of  the  mountains, 

b a 
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* Reddifh  ochreous  earth,  found  as  the 
preceding. 

On  analyfis,  thefe  two  lafl:  produce  lime- 
flone  and  magnelia,  which  mod:  abound  in 
the  red,  argillaceous  earth,  which  moil 
abounds  in  the  yellow,  a fmall  quantity  of 
filiceous  earth,  and  iron  ; alfo  fome  fmall 
diftind:  globular  bits  of  iron,  which  are 
hollow. 

Thofe  produdions  marked  * are  moft 
abundant.  . 

The  fine  calcareous  fione,  commonly 
termed  marble,  bears  a good  polifli,  and  it 
may  be  ufed  for  ornament ; but  it  will  not 
anfwer  the  fiatuary’s  purpofe. 

On  the  heights  of  the  primary  ridge,  and 
the  declivity  which  goes  from  Monte  Bian- 
co into  the  valley  of  Afciano,  befides 
calcareous  ftones,  are  found  the  follow- 
ing : 

Lead-coloured  fhift. 

Grey  Ihift. 

Reddilh  Ihifi:. 


Shid 


Shift  covered  with  a reddifh  ochreous 
earth. 

Micaceous  thin  friable  ftiift,  of  a bright 


Opake  imperfedt  whitifh  quartz. 

The  fame  kind  of  quartz,  with  rock 
cryftal  in  fome  of  its  hollows. 

/ Calcareous  pebbles  incruftated  with  a 
whitifti  quartz. 

Quartz  covered  with  lamina  of  greenifti 
fteatites. 

Siliceous  brefeia,  in  which  enters  a va- 
riety of  red  quartz,  and  enveloped  with  a 
brown  filiceous  matter. 

Silex,  brefeia,  and  fhift  abound,  and  moft- 
ly  form  the  higheft  points ; perhaps  they 
'form  the  central  parts  of  the  whole  chain. 

Plants. 

On  the  mountain  above  the  Bath,  and  to 
the  left. 

Phillirea  media  Ciftus  tuberaria 


pale  green.  , 


Ciftus  falvifolius 


anguftifolia 

latifolia 


. . . monfpelienhs 
...  . helianthemuai 
. . • fumana 


f • • 


• • • 
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Ciftus 
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Ciftus  tbymifolius 
Euphorbia  characias 
, , . . . cypariflias 

fpinofa 

fylvatica 

Rubia  tindorum 
Lavandula  ftoechas 
Ceraftium  vulgatum 
......  vifcofutn 

Satureja  Juliana  ' 
Anemone  hortcnfis 

, , . . t I » . .t 


Afclepias  vlncetoxicurn 
Scrophylaria  canina 
Crocus  fativus  vernus 
Origanum  vulgare 
Gnaphalium  ftoechas 
Carthamus  lanatus 
Globularia  vulgaris 
Saponaria  ocymoides 
Cyclamen  Europaeum 
Cul'cuta  Europaea 


On  the  mountain,  and  in  the  defcent  to- 

1 * • < ' ' 

wards  St.  Maria  del  Giudicc. 


Echium  vulgare 
Euphrafia  officinalis 
Euphorbia  dulcis 
Geranium  nodofum 
. . , . . difledtum 
'.  . . . . robertianum 

molle 

rotundifollum 

i 

Scrophularia  auiiculata 

aquatica 

Anemone'  nemorofa 
Viola  canina 
Ofmunda  fpicans 
. ; . • . regalis 
Genifta  tincloria 


Genifta  Germanica 
Saniqula  Europaea 
Veronica  officinalis 

Chamadrys 

Chlora  perfoliata 
Ophrys  ovata 
Cichorium  intybus 
Trifolium  agrarium 

rubens 

. . . . . ftellatum 
Buphtalmum  fpinofuni 
Draba  muralis 
Filago  arvenfis 
Sphagnum  arboreum 
Mnium  hornum 

Mniuna 
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Mnium  polytricholdes  Jungermannia  epiphylla 

Bryum  undulatum.  Marchantia  chenopodia 

Jungermannia  lanceolata  conica  ' 

. . tamarifci 


North  of  the  mountain  beyond  St.  Juli- 
an’s, going  down  to  St.  Maria  del  Giudice, 
the  Oxalis  acetofella  is  found  in  great  abun- 
dance. 

On  the  mountains  Bianco  and  Caftellare, 


Pinus  fylveftris 
Fagus  caftanea 
Fraxinus  ornus 
Quercus  robur 
. . . . ilex 
. . . . Tuber 
Piftacia  lentifcus 
Myrtus  communis 
Juniperus  communis 
Lonicera  periclymenum 

caprifolium 

Olea  fylveftris 
Mentha  puleglum 
Erigeron  graveolens 
Rufcus  aculeatus 
Ruta  fylveftris 

b 


Thymus  ferpyllum 
. . . . vulgaris 
Agrimonia  eupatoria 
Viola  odorata 
Lathyrus  latifolius 
Orchis  globofa 
Convolvulus  Canthabrica 
Campanula  trachelium 

medium 

Cynogloflum  officinale 
Hypericum  perforatum 
Arthemifia  abrotanum 
Afparagus  acutifolius 
Gallium  verum 
Teucrium  chamasdris 
. . • . . polium 

Clematis 


[ 24*  ] 


Clematis  vitalba 
Gentiana  centaurium 
Cufcuta  Europaea  epithy- 
mum 

Smilax  alpera 
Orobanche  major 
Sonchas  oleraceus 
Afplenium  rutatnuraria 


Linum  tenulfolium 
. . . . flavum 
Iberis  faxatilis 
Campanula  rapunculus 
Eringium  campcftrc 
Scilla  bifolia 
Daphne  gnidium 
Oxalis  corniculata 


Near  the  Buche  delk  Fate,  or  Mouths  of 
the  Fates. 

Afplenium  fcolopendrium  Afplenium  trichomanes 
ceterach  Polipodium  vulgare 

From  the  mountain  Bianco  to  Afciano. 

Hypnum  proliferum 

praelongum 

.....  criftacaftrenfis 

fericeum 

fciuroides 

Lichen  fcriptus 
....  geographicus 
....  calcarius 
....  ericetorum 
....  centrifugus 
....  pulmonarius 
....  ciliaris 


Rufcus  racemofus 
Ixia  bulbocodium 
Serapias  cordigera 
Polytrichurn  commune 
Bryum  apocarpum 
. . . . ftriatum 
. . . . pomiforme 
....  pyriforme 
, . . . extindloriutn 
....  rurale 
....  fcoparium 
Hypnum  crifpum 


Lichen 
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Lichen  puftulatus 
, . . . cocciferus 
. , . , digitatus 
, . , . pyxidatus 


Lichen  rangiferinus 
. . . . fubulatus 
. . . , pafchalis  • • 


On  the  mountain  Corliano,  in  its  vicinity, 
and  road  from  thence  to  the  Baths. 


Ilex  aquifolium 
Cornus  fanguinea 
Tamus  communis 
Anthyllis  tetraphylla 
Saxifraga  bulbifera 
Turritis  hirfuta 
Lithofpermum  arvenfe 
Cardamine  impatiens 
Melittis  melilTophyllum 
Myagrum  perfoliatum 
Draba  verna 
Scorpiurus  fubvillofa 
Geranium  mofchatum 
Glecoma  hederacea 
Prunella  vulgaris 
Anagallis  arvenfis 
Veronica  agreflis 
.....  arvenfis 
• . . . . hederaefolia 
Orobus  vernus 
Aira  caryophyllea 
Sriza  major 


Briza  minor 
, . . virens 
Poa  bulbofa 
Ranunculus  muricatus 

arvenfis 

Ajuga  reptans 
Symphytum  tuberofurai 
Orchis  maculata 
« • • • mono 
. . . . bifolia 
....  conopfea 
....  pyramidalis 
Ophrys  arachnites 
....  myodes 
Serapias  longifolia 
....  lingua 
Melica  caerulea 
....  ciiiata 
Tragopogon  Dalechampii 

picroides  , 

Scorzonera  laciniata 
Picris  echioides 


Oyils 


I 


[ 26*  ] 


Ofyris  alba 

Daphne  laurcola 

Campanula  medium 

Cithyfus  hirfutus 

....  laburnum 

Bromus  mollis 

Antirrhinum  majus 

. . , . fterilis 

Rhamnus  alaternus 

. . . . fquarrofus 

Genifta  candicans 

Alopecurus  agreftis 

Ornythopus  compreflus 

Mnium  ferpyllifolium  punc^ 

Agroftemma  githago 

tatum 

Hyacinthus  Romanus 

Hypnum  complanatum 

....  cuprefliforme 

botryoides 

Jungermannia  complanata 

Euphorbia  efula 

• 

On  the  ditch  banks  about  the  Baths,  and 

at  Caldaccoli. 

• Nymphaa  alba 

* Callitriche  verna 

Rumex  crifpus 

* Lemna  trifulca 

....  pulcher 

• . . . . polyrrhiza 

* Zannichellia  paluftris 

- * Myriophyllum  verticil- 

* Vallifneria  fpiralis 

latum 

• Feftuca  fluitans 

* Ceratophyllum  demer- 

Scrophularia  aquatica 

fum 

......  auriculata 

• Ranunculus  aquatilis 

• Potamogeton  natans 

......  fceleratus 

crifpum 

......  repens 

lucens 

......  bulbofus 

• Alifma 


I 
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* Alifma  plantago  0qiia^ 

tica 

Lychnis  flos  cuculi 
.......  dioica 

* Scirpus  Romanus 

• » . . . paluftris 
Carex  vulpina 

, , ; diftans 
. , . muricata 
. , . veficana 
, , . maxima 
. . . Tuffilago  petaflites 

• Sium  nodiflorum 
Iris  pfeudo-acorus 
. . foetiJiffima 

♦ Sifymbrium  nafturtium 

*  amphybium 

• Menta  aquatica 

• Veronica  beccabunga 

anagallis 

t 

Thofe  plants 


Veronica  ferpyllifolia 
Samolus  Vallerandi 

• Gallium  paluftre 
Gratiola  officinalis 
Centaurea  galaftitcs 
Carduus  nutans 

• Chara  vulgaris 
Cyperus  longus 
Euphorbia  platyphylla 

peplus 

Lycopus  Europaeus 

• Hydrocotyle  vulgaris 

• Markka  natans 

• Hydrocheris  morfus  ranse 

• Equifetum  paluftre 

• Butomus  umbcllatus 
Sagittaria  fagittifolia 
Sifymbrium  fylveftrc 
Bryum  paludofum 
Hypnum  riparium 

marked  • are  aquatic. 


\ 


QUALITIES 
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QUALITIES  OF  THE  WATERS. 

THE  Water  of  the  Baths  rifes  from 
the  foot  of  the  mountain  St.  Julian ; .its 
feveral  fources  comprife  a fpace  of  about 
feventy  paces  ; they  form  altogether  a large 
ybody  of  water,  which  is  nearly  the  fame  in 
all  feafons.  Some  of  the  fprings  are  within, 
the  Baths,  thefe  run  conftantly ; others 
are  without,  they  flow  through  pipes  into 
the  Baths  at  pleafure.  The  mofl  conlider- 
able  of  them,  La  Maejira,  fupplies  the 
refervoir,  fix  large  and  fix  fnaall  Baths,  two 
Tub  Baths,  and  the  Douge, 

The  Bath  of  Mars  contains  full  five  hun- 
dred barrels  of  water  ; it  is  emptied  every 
day  and  ten  hours  fills  it  again. 

The  Baths  form  two  compartments,  the 
eaflern  and  weflern.  The  waters  examined 
belonging  to  each  are  enumerated  in  the 
feveral  experimental  tables.  They  are  all 

in 
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in  a cool  lituation,  limpid,  colourlefs,  and 
inodorous,  except  that  of  the  long-neg- 
ledted  Bath  of  St.  Julian,  about  two  hun- 
dred yards  from  the  general  Baths,  which 
has  acquired  impurities  from  accumulated 
filth  and  exclufion  of  air.  This  water  was 
therefore  well  filtered,  previous  to  its  ana- 
lyfis.  The  waters  of  the  refervoirs  have, 
more  than  any  of  the  others,  a fubacid 
faline  flavour,  though  in  a very  flight  de- 
gree : they  are  all  more  or  lefs  warm,  as  is 
fhewn  by  the  fubfequent  table,  where  alfo 
the  comparative  fpecific  gravity  of  each  is 
exhibited,  which  fuppofes  common  cold 
water  at  65  J of  Fahrenheit’s  thermo- 
meter. 

The  caufe  of  natural  warm  fprings  has 
of  late  times  given  rife  to  much  philofo- 
phic  argumentation.  Some  contend  for 
fubterraneous  fires,  others  for  the  decom-* 
pofltion  of  pyrites.  The  ingenious  pro- 
feffor,  having  faid  much  and  well  on  the 
fubjed:,  is  inclined  to  believe,  that  fl:eel,  and 

fulphureous 
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fulphureous  waters  only  owe  their  heat  to  py- 
rites; and  that  all  aerated  and  faline  waters 
-obtain  theirs  either  from  fhift,  argillaceous 
earth,  or  magnelia.  The  Pifa  waters 
then  are  warm  from  their  Ihiflous  ori- 
gin. . 


TABLE  -r 


X 
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TABLE 

Of  the  Temperature  and  Specific  Gravity  of  the 
Waters  of  the  Baths. 

Fahrenheit’s  Thermometer  being  at  77. 

The  Barometer  at  29  >6. 


The  feveral  Waters. 

Specific  Gravity. 

Temperature. 

Diftilled  Water 

1,000 

65  I 

Water  of  the  Refervoir  of  the 
Eaftern  Bath 

1,125 

106 

Water  of  the  Bath  of  Jupiter 

1,107 

101  f 

Water  of  the  Bath  of  Mars 

1,071 

99  T 

Water  of  the  Nerve  Bath 

1,107 

102  i 

Water  of  the  Refervoir  of  the 
Queen’s  Bath  . ... 

1,107 

99  1 

Water  of  the  Hot  Soring  of 
the  Queen’s  Bath  . . . 

1,107 

99  f 

Waterof  theTcmperatc  Spring 
of  the  Queen’s  Bath 

1,107 

92 

Water  of  the  Tub  Bath,  near 
the  Queen’s  Bath,  . . 

1,054 

84 

Water  of  the  Tub  Bath,  No.  3, 
of  the  Weftern  Bath 

1,107 

104 

Water  of  the  Cold,  or  Jew’s 
Bath 

1,071 

86 

Water  of  the  New  Spring  with- 
out the  Weftern  Bath  . . 

1,107 

92  1 

Water  of  a Spring  in  St.  Ju- 
lian’s Field 

1,125 

68 

Thefc 
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Thefe  Waters  all  depofit  a tartar  upon  the 
bottom  and  Tides  of  the  Baths,  upon  the 
very  brooms  that  clean  them,  or  whatever 
comes  in  conta6l  with  them : the  pipes 
through  which  they  run,  if  not  often 
cleaned,  would  be  filled  up  with  it.  This 
incruftation,  from  a thin  pellicle,  which 
forms  in  fourteen  hours,  will,  by  remaining 
undifturbed  on  the  furface  of  the  Bath,  be- 
come of  fo  compadl  a nature  in  three  or  four 
days,  that  a fmall  bird  may  perch  upon  it 
without  breaking  it : ^ it  is  very  white, 
earthy,  and  light.  I am  convinced  it  is 
compofed  of  y«/ci-lime  ftone  and  aerated 
magnefia.  Expofed  to  the  fun  it  acquires 
denfity  much  foonef  than  in  the  fhade. 

By  {landing  open,  the  volatile  elements 
of  the  Waters  are  infen fibly  loll:  they  cool; 
and  the  aerial  acid,  aflifled  by  natural  heat 
and  by  con  tail  with  atmofpheric  air,  readily 
flies  off.  The  marble  ornaments  of  the 
Bath  rooms,  the  calcareous  earth  and  mag- 
nefia lofing  this  connecting  principle,  are  no 
longer  foluble  in  water,  and  therefore  form  a 

diflinCt 
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dlftlndt  incruftating  tartar.  Hence  we  may 
readily  conceive,  how  devoid  of  medical 
efficacy  mufl  be  the  water,  when  carried  to 
any  diftance  from  the  fpring  in  veffels,  how- 
ever well  flopped.  Daring  the  time  of 
filling  and  corking  a bottle  the  aerial  acid 
will  efcape. 

It  has  been  idly  credited,  that  if  cpmmon 
cold  water,  and  any  warm  mineral  water, 
be  placed  upon  the  fire  at  the  fame  time, 
the  common  cold  water  will  boil  fooneft, 
notwithftanding  the  natural  heat  of  the 
mineral  water,  which  ought  to  advance  it 
nearer  the  point  of  ebullition.  The  fol- 
lowing experiment  will  refute  this  vulgar 
prejudice* 

I expofed,  in  feparatc  earthen  veffels,  to 
an  equal  heat,  refervoir  water  of  the  bath, 
which  raifed  the  thermometer  to  90 1 
Fahrenheit’s  fcale,  and  common  water  of 
Pifa,  which  raifed  it  to  68.  The  firfl  boiled 
in  58  minutes,  and  the  latter  in  i hour  j 2 
minutes.  I then  took  theni  from  the  fire, 

c and 
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and  expofed  them  alike  to  cold ; the  firll 
funk  the  thermometer  to  68  in  i hour  15 
minutes,  and  the  latter  in  i hour  2 mi- 
nutes. 

The  experiment  was  often  repeated,  and 
the  refiilt  was  always  the  fame.  The  te- 
nacity of  heat  peculiar  to  the  Pifa  water 
mu  ft  then  be  attributed  to  its  faline  and 
earthy  combinations. 


EFFECTS  OF  CHEMICAL  TESTS. 

IN  thefe  experiments,  a few  tefts  on- 
ly, and  thofe  the  moft  approved,  were  made 
ufe  of.  They  were  prepared  for  the  purpofe, 
not  bought.  The  portions  of  the  waters 
analyzed  were  equal,  and  r^ithef  confider- 
able. 

The  annexed  Table  will  fhew  the  effeds  ' 
of  the  fifteen  chemical  tefts  employed  on 
the  feveral  waters,  in  the  columns  under 
each  refpedively. 


TABLE 
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TABLE  OF  TESTS,  and  their  EFFECTS  on  the  PISA-BATH  WATERS. 


X* 

Water. 

of  the  Refervoir  of  the 
Eaftern  Bath. 

Of  the  Bath 
of  Jupiter. 

Of  the  Bath 
of  Mars. 

Of  the 
Nerve  Bath. 

Of  the  Re- 
fervoir  of 
the  O'leen’s 
Bath. 

Ot  Che  Hot 
Spring  of 
the  Queen’s 
Bath. 

Of  the  Tern 
perate 
spriiig  of  th 
Qaeeu’sBat 

e 

1. 

Of  the  Tub 
Bath  near 
the  Queen’s 
Badi. 

Of  the  Tub 
Bath,  N'^  3, 
of  the  Wel- 
tern  Bath. 

Of  the  Cold 
or  Jew’s 
Bath. 

Ul  thi:  new 
Spring 
without  the 
Weftern  Bath 

u'  the 
Spring  in 
St  Juljan’^ 
fit  Id. 

I 

Tinfture  of  Litmus. 

Red. 

— 

— 

— 

— 

— 

— 

— 

— 

— - 

— 

2 

Lime  Water. 

Faint  White. 

The  fame. 

The  fame. 

The  fame, 
but  fcarce 
difcerni- 
b!e. 

Faint 

White. 

The  fame. 

The  fame 
but  fcarc 
difcerni- 
ble. 

Faint 

White. 

The  fame. 

The  fame. 

The  fame. 

The  feme. 

3 

Paper  ftained  with  Lit- 
mus, and  reddened  with 
diftilled  Vinegar. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 



+ 

Paper  liained  with  Tur- 
meric. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

5 

Muriated  Barytes. 

Much  White  Precipitate. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

'I'he  lame. 

6 

Cerufe  fuperabundantly 
acetate  d. 

Much  White  Precipitate. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame 

The  fame. 

The  feme. 

The  fame. 

The  fame. 

The  feme. 

7 

Nitrated  Mercury  fuper- 
abundandy  acetated. 

Much  Precipitate  of  a 
Yellow  White. 

The  fame. 

Precipitate 
of  a Yellow 
White. 

The  fame. 

The  fame. 

The  fame. 

The  fame 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

8 

Nitrated  Silver. 

Much  White  Precipitate. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame 

The  fame. 

The  fame. 

The  fame. 

The  lame. 

'I'iie  lame. 

9 

Vitriolic  Acid. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

_-IL- 

' ~ " 

10 

Fixt  vegetable  Alkali  in 
diftilled  Water. 

Much  White  Precipitate. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

XI 

Tinfture  of  Soap. 

Much  White  Precipitate. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame 

The  fame. 

The  fame. 

The  fame. 

The  lamfe 

The  fame. 

12 

Saccharine  Acid. 

Much  White  Precipitate. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

‘3 

Volatile  cauftic  Alkali. 

Much  White  Precipitate. 

The  fame. 

The  fame. 

The  fame. 

The. fame. 

The  fame. 

The  fame 

The  fame. 

The  fame. 

The  feme. 

The  iarne. 

X he  lame . 

14 

Tinfture  of  Galls. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 . 

IS 

Fixt  phlogifticated 
Alkali. 

No  Blue. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame 

• 

The  fame. 

The  fame. 

The  fame. 

The  fame. 

The  fame. 
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I draw  the  following  inferences  from  the 
effedts  of  thefe  feveral  tells. 

No.  I.  Proves  that  the  refervoir  water 
of  the  Eaflern  Bath  only  contains  an  evident 
portion  of  uncombined  acid. 

No.  2.  That  this  acid  is  probably  aerial 
acid;  and  that  in  all  the  waters  there  is  a 
magnefious  fait. 

No.  3 and  4.  That  there  is  no  uncom- 
bined alkali. 

No.  5 and  6.  That  there  is  a quantity  of 
vitriolic  acid  in  combination. 

No.  7 and  8.  That  in  all  the  waters 
there  is  fome  combination  of  muriatic  acid. 

No.  9.  That  there  is  no  barytes,  either 
pure  or  combined. 

No.  I o and  1 1 . That  all  the  waters  have 
fome  compound  earthy  falts. 

No.  12.  That  calx,  either  pure  or  com- 
bined, is  prefent. 

No.  13.  That  there  is  magnefia  in  com- 
bination, and  no  copper. 

No.  14  and  15.  That  iron  is  totally 
abfent.. 


c a 


ANALYSIS 
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analysis  by  evaporation^ 

THE  foregoing  Table  iliews,  that  all 
thefe  waters  contain  fiinilar  principles  j but 
in  what  proportion  other  experiments  mufl: 
determine.  I chofe  for  fuch  experiments 
the  water  of  the  refervoir  and  hot  fpring- 
of  the  Queen’s  Bath. 

Experiment  i, 

1 evaporated,  in  a pipkin  of  the  befl 
Englifh  earthen- ware,  loo  pints  of  the  re- 
fervoir water.  During  the  evaporation  a 
pellicle  formed  on  the  furface,  an  incrufta- 
tion  round  the  hdes  of  the  veffel,  and  a fe- 
diment  at  the  bottom.  I now  and  then 
broke  the  pellicle  to  let  the  vapour  pafs. 
When  the  whole  had  acquired  fome  degree 
of  fpiflitude,  I continued  the  evaporation  by 
a more  moderate  heat  in  the  balneum  mariae, 
till  a perfed;  dry  refiduum  was  formed.  It 
was  whitifh,  of  a bitterifli  fait  tafle,  and 
weighed  grains  2,388. 


Experiment 
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Expe?iment  2.  . 

I poured  ounces  18  of  highly-redtified 
fpirits  of  wine  upon  this  refiduum  put  into 
a glafs  veflel,  and  ftirred  it  with  a glafs  rod. 
After  (landing  1 2 hours,  I (lirred  it  again, 
and  filtered  it  through  paper.  I then  eva- 
porated the  filtered  fpirit  in  a glafs  vefiel, 
by  a balneum  mariic.  The  refiduum  was 
confiderably  fait,  and  bitter : it  attracted 
moifture,  and  weighed  grains  212. 

Experiment  3. 

Vitriolic  acid  dropt  upon  this  fait  caufed 
an  effervefcence ; and  white  fumes  arofe, 
which,  from  the  fmell,  were  manifeftly 
muriatic  acid.  To  a folution  of  this  fait 
in  diftilled  water  I applied  the  following 
teds,  (hewing  their  effects,  and  the  infer- 
ences deduced. 


TESTS. 
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Experiment  4. 

To  know  if  the  reftified  fpirit  had  let 
loofe  any  muriated  natron  from  this  mu- 
riated  magnefious  fait : I diffolved  grains 
1 00  of  it,  well  dried,  in  diftilled  water ; I 
poured  gradually  into  it  a folution  of  pure 
natron  in  diftilled  water,  till  the  mixture 
grew  turbid,  and  precipitated.  After  ftand- 
ing  fome  time,  I filtered  it ; and  the  earthy 
refiduum  in  the  filter  weighed  full  grains 
38.  Then,  making  my  calculations  ac- 
cording to  Bergman’s  rules,  T found  that 
about  grains  94  of  muriated  magnefia  were 
contained  in  grains  100  of  this  faline  mat- 
ter; confequently  grains-  199  were -con- 
tained in  the  whole  grains  212  of  the 
former  procefs.  It  follows,  that  the  re(ftified 
fpirit  muft  have  decompofed  grains  1 3 of 
muriated  natron. 

Experiment  5. 

By  an  aqueous  folution  of  this  faline* 
matter,  and  by  flow  evaporation,  I have 
procured  fome  cryftals  ; which,  from  their 
cubic  form,  tafte,  decrepitation  on  live 

c 4 coals. 
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coals,  and  muriatic  fumes  on  the  application 
of  vitriolic  acid,  v^^ere  clearly  muriate d 
natron. 

'Experiment  6. 

What  remained  in  the  filter  infoluble  in 
fpirits  of  wine,  when  dried,  weighed  grains 
2,175  (See  Exp.  2).  This  I put  in  a glafs 
vefiel,  pouring  upon  it  full  ounces  30  of 
cold  diftilled  water : I fiiirred  it,  let  it 
ftand  24  hours,  and  filtered  itj  I evapo- 
rated it  in  a glafs  vefiel  by  the  balneum 
mariae,  and  obtained  a faline  m'afs  of  con- 
fufed  cryfiials,  weighing  when  dried  grains 
780.  I fubmitted  grains  18  of  this  matter 
to  the  following  tefls  5 fhewing  their  elfe<3:s, 
and  inferences. 


tests; 


[ 
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Vitriolated  magnefia,  muriated  natron, 
and  pofTibly  vitriolated  natron,  may  then  be 
its  component  principles. 

\ 

'Experiment  7. 

I 

I diffolved  grains  60  of  this  crylfallinc 
mafs  in  diflilled  w^ater,  pouring  upon  it  an 
aqueous  folution  of  cauftic  natron,  till  it 
became  turbid,  and  precipitated.  After 
Handing  6 hours,  I filtered  the  mixture, 
and  there 'remained  from  grains  4 to  5 of 
pure  magnefia  in  the  filter,  ■which  form  the 
bafe  of  about  grains  25  of  vitriolated  mag- 
nefia. The  grains  780  then  of  the  above 
cryftalline  mafs  contained  grains  325  of 
vitriolated  magnefia. 

* 

Experiment  8. 

Wifhing  to  know  what  quantity  of  vi- 
triolated  and  of  muriated  natron  this  mafs 
contained,  I diflblved  grains  200  of  it  in  a 
large  portion  of  water,  adding  a quantity  of 
poy^dered  lime-fione  to  it : I fhook  the 
mixture,  let  it  ftand  6 hours  covered,  and 
filtered  it.  .The  lime-ftone  decompofed 
I ^ ' the 
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the  vitriolated  magnefia,  precipitating  its 
bafis,  and  combining  with  the  vitriolic  acid. 

* Any  remaining  lime-ftone  that  might  be 
in  the  filtered  folution,  I precipitated  with 
aerial  acid  decompofed  from  calcareous 
fpar  by  means  of  vitriolic  acid  j thus  ren- 
dering it  infoluble  in  water.  I left  it  24 
hours  expofed  to  the  air,  and  again  filtered 
it. 

Thus  for  a vitriolated  magnefia  I fubfti- 
tuted  a felcnite,  which,  by  reafon  of  its  in- 
folubility  in  water,  might  partly  have  re- 
mained in  the  firfi;  filter  j I therefore 
edulcorated  it  feveral  times  with  boiling 
water.  This  infolubility  afforded  me  the 
means  of  feparating  the  felenite  from  the 
whole  cryftalline  mafs, 

'Experiment  9. 

For  this  purpofe  I evaporated  to  drynefs 
the  filtered  folution  j I poured  upon  the 
Saline  mafs  eight  times  its  weight  of  cold 

diflilled 
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diAilled  water  ; I ftirred  the  ii^xture  ; and, 
after  ftanding  6 hours,  filtered  it.  The 
dried  infoluble  felenite  then  remaining  in  • 
the  filter  weighed  grains  59  which  con- 
tained grains  27  f of  vitriolic  acid ; which 
grains  27  I,  taken  from  felenite,  and  tranf- 
ferred  to  a bafe  of  magnefia,  prove  the 
quantity  of  vitriolated  magnefia  to  have 
been  grains  837  in  grains  200  of  the 
faline  mafs  ^ or  grains  325  of  vitriolated 
jnagnefia  in  the  whole  grains  780  of  the 
faline  mafs. 


Experiment  10, 

Acid  of  fugar,  applied  to  the  filtered  fo-r 
lution  of  Experiment  3,  gave  no  fign  of  the 
prefence  of  calx ; for  which  reafon,  jt 
could  only  contain  vitriolated  and  muriated 
natron.  To  feparate  thefe,  I put  to  the 
folution  grains  200  of  pure  barytes  in  pow- 
der, llirring  it,  and  filtering  it  after  fiand- 
ing  12  hours.  The  barytes  would  attrad: 
the  vitriolic  acid,  forming  a vitriolated 

' barytes. 
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barytes,  which,  from  its  infolubility,  muft 
remain  in  the  filter,  together  with  the 
fupcrabundant  pure  barytes. 


Experiment  ii. 

Upon  the  earthy  refiduum  taken  from 
the  filter  I poured  nitrous  acid,  till  all 
effervefcence  and  folution  ceafed.  I fiirred 
the  mixture,  let  it  ftand,  and  filtered  it : 
the  earthy  refiduum,  that  is  vitriolated  ba- 
rytes, when  edulcorated  and  dried,  weighed 
grains  108,  which  of  courfe  contained  above 
grains  i a of  vitriolic  acid.  There  is  then  the 
vitriolated  natron,  whofe  quantity  in  gi-ains 
200  of  the  faline  matter  may  be  valued  at 
grains  52,  which  grains  52  contain  grains 
14  of  vitriolic  acid  : there  are  therefore 
grains  203  of  vitriolated  natron  in  grains 
780  of  the  faline  mafs. 

The  filtered  folution  then,  after  the 
addition  of  barytes,  ought  to  contain  na- 
tron 
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tron  freed  from  its  vitriolic  bafe,  and  mu- 
riated  natron. 

i 

Experiment  12. 

To  detedt  which,  I poured  a folution  of 
muriated  calx  in  diftilled  water  upon  the 
filtered  folution,  till  it  became  no  further 
turbid,  or  precipitated.  I let  the  mixture 
ftand,  and  then  filtered  it.  The  reliduum 
confifted  of  upwards  of  grains  1 3 of  a calx 
precipitated  from  the  natron  exifting  in  the 
folution  : fo  that  the  natron  had  decom- 
pofed  grains  31  of  muriated  calx,  and  had 
combined  with  full  grains  9 of  muriatic 
acid,  with  which  it  had  formed  grains  1 8 
of  muriated  natron. 

Moreover,  as  grains  7 of  natron  form  the 
bafe  of  grains  1 8 of  muriated  natron,  it  is 
an  additional  proof,  that  in  grains  200  of 
the  faline  mafs  there  mufl  be  grains  5 2 of 
vitriolated  natron. 

Experiment 


/ 
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'Experiment  13. 

Upon  this  laft  filtered  folution  I dropt 
an  aqueous  folution  of  natron,  fo  long  as 
the  mixture  whitened,  in  order  to  decom- 
pofe  any  remaining  muriated  calx.  I then 
filtered  and  evaporated  it.  The  refidu- 
um  after  evaporation  I fubmitted  to  the 
neceflary  analyfis,  and  it  proved  to  be  mu- 
riated natron.  Having  finally  extracted 
from  the  grains  200  of  the  fa  line  mafs  all 
its  vitriolated  magnefia  and  vitriolated  na- 
tron, I found  that  it  contained  full  grains 
64  of  muriated  natron  j fo  that  the  whole 
faline  mafs  of  grains  780  muft  contain  grains 
252  of  muriated  natron;  which,  added  to  the 
grains  1 3 more,  that  the  rectified  fpirit  had 
diflblved,  fhews  that  the  amount  of  muri- 
ated natron  contained  in  the  refiduum  of 
100  pints  of  the  water,  is  grains  265. 

Having  endeavoured  to  fhew  the  quali- 
ties and  quantities  of  the  faline  principles 
of  thefe  waters,  let  us  inveftigate  the  info- 

luble 

% 
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luble  refiduum,  which,  taken  from  the  filter, 
weighed  grains  1,395. 


ILxperitHent  14. 

I boiled  grains  288  of  this  refiduum  well 
powdered  in  21  pints  of  difiilled  water,  to 
free  it  from  any  vitriolated  calx,  and  filtered 
it.  This  liquor  (which  a fmall  portion  of 
foccharine  acid  rendered  milky)  on  evapo- 
ration gave  grains  200  of  vitriolated  calx : 
the  earthy  matter  in  the  filter  weighed 
grains' 88.  The  grains  1,395  infoluble 
refiduum  mufi;  then  contain  grains  969'  of 
ritriolated  calx. 


'Experiment  1 5. 

To  the  grains  88  of  earthy  matter,  I 
poured  diftilled  vinegar,  to  free  it  from 
any  calx  or  magnefia.  When  the  elfer- 
vefcence  had  ceafed,  I added  fuperabundant 
acid,  let  it  fiand  4 hours,  and  filtered  it. 

\Vhat 
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What  remained  in  the  filter,  edulcorated 
and  dried,  weighed  grains  I2. 


Experiment  i6. 

In  this  folution,  diluted  with  diftilled 
water,  I dropped  3 drops  of  vitriolic  acid  j 
neither  whitenefs  or  precipitation  enfued; 
cohfequently,  it  contained  no  barytes.  The 
earthy  matter  decompofcd  then  was  either 
calx,  or  magnefia,  or  perhaps  both. 


Experiment  ij. 

To  determine  this,  I dropped  fome  caufiic 
volatile  alkali  into  the  foregoing  folution  ; 
it  became  fuddenly  white,  and  grew  more 
fo  on  filtration,  and  on  Handing  24  hours ; 
the  remains  of  the  filtration  was  magnefia, 
and  weighed  grains  18.  The 'grains  88  of 
earthy  matter  yielding  grains  18  of  magne- 
fia, the  whole  mafs  of  infoluble  refiduum, 
•of  grains  1,395,  mufi:  contain  grains  87  of 

d 'magnefia: 
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magnefia  : for,  taking  away  its  grains  969 
of  vitriolated  calx,  its  earthy  matter  is  grains 

426. 

'Experiment  18. 

Upon  the  folution  laft  filtered  I poured 
fixt  vegetable  alkali  diffolved  in  diftilled 
water  : it  became  milky : I filtered  it  after 
fome  time.  What  remained  in  the  filter 
was  calx,  and  weighed  grains  58.  The 
grains  88  of  earthy  matter  yielding  grains 
58  of  calx  ; the  whole  mafs  of  infoluble 
refiduum  (whofe  portion  of  earthy  matter 
is  grains  426)  mufi;  contain  grains  281  of 
calx. 

Experiment  19. 

I thus  analyfed  the  grains  1 2 of  produce 
from  Exper.  15.  I poured  muriatic  acid 
upon  it ; after  two  hours  added  a little  dif- 
tiiled  water,  and  filtered  it.  I found  in  the 
filter  grains  2 | of  filiceous  earth,  which  I 
fubmitted  to  the  following  tells,  marking 
the  refult. 


TESTS. 


[ 5^*  ] 


TESTS. 

Saccharine  acid 
Volatile  cauftic  al- 
kali 

Phlogihicated  fixt 
alkali  - 


EFFECTS. 

No  alteration. 
White  flocculi. 

A precipitate  con- 
ftantly  white. 


I dropped  a little  volatile  cauftic  alkali  into 
the  folution,  before  I put  in  the  faccharine 
acid,  to  faturate  any  excefs  of  muriatic  acid, 
which  might  prevent  the  action  of  the 
faccharine. 


The  abfence  both  of  calx  and  iron  is 
then  evident.  The  grains  9 f of  remain- 
ing earth,  diffolved  in  the  muriatic  acid,  and 
precipitated  by  the  alkalies,  was  argillaceous 
earth,  which  I combined  with  vitriolic  acid, 
and  formed  a pure  alum.  So  that  the  whole 
of  the  earthy  matter  contained  grains  46 
of  argillaceous  earth,  and  grains  12  of  fili- 
ceous. 


The  quantity  of  aerial  acid  in  thefe  wa 
ters  remains  to  be  confidered. 

d 2 


I filled 
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I filled  a glafs  matrafs  with  4 pints  of 
the  refervoir  water,  flopped  it  clofe  ; then, 
placing  it  upon  the  fire,  with  all  due  pre- 
caution, and  by  means  of  a proper  apparatus, 
I expofed  a certain  portion  of  lime-water 
to  the  fixt  air,  which  fled  off  by  the  neck 
of  the  unftopped  matrafs  : the  lime-water, 
which  became  milky  as  the  air  arofe,  I 
frequently  fhook  in  its  velTel,  to  expofe  a 
conflant  frelh  furface  of  it  to  the  fixt 
air.  Immediately  as  I perceived  that 
the  water  in  the  matrafs  began  to  ac- 
quire a milky  cafl,  and  before  it  boiled,  I 
removed  it  from  the  fire } and  then  filtered 
all  the  lime-water,  which  gave  me  grains 
22  of  calcareous  earth.  ^ Confequently,  4 
pints  of  this  'refervoir  water  contain  nearly 
grains  7 | of  uncombined  aerial  acid ; or, 
100  pints  of  it  contain  grains  187.  Had 
I kept  the  matrafs  longer  on  the  fire, 
the  aerial  acid  of  the  calx  and  aerated  mag- 
nefia  would  have  efcaped ; and  they,  thus 
lofing  their  faline  quality,  and  becoming 
infoluble,  would  have  rendered  the  water 
p under  analyfis  turbid  and  white.  The 

quantity 
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quantity  of  aerial  acid  decompofed  would 
alfo  have  exceeded  that  juft  uncombined 
proportion,  which  gives  the  water  its  natu- 
ral acidulous  freftinels. 

We  will  now  enumerate  from  experi- 
ment the  feveral  proportionate  contents  of 
loo  pints  of  the  refervoir  water. 


Aerial  acid  uncombined  - - Gr.  1 87 

Vitriolated  natron  - - 203 

Muriated  natron  265 

Vitriolated  calx  - - 969 

Vitriolated  magnefia  - - 325 

Muriated  magnelia  - - 199 

Lime-ftone  - - 281 

Magnelia  alba,  not  calcined  - 87 

Argillaceous  earth  - - 46 

Siliceous  earth  - - 12 


It  fhould  be  remarked,  that  in  the  fum- 
mer,  and  in  dry  weather,  thefe  principles  are 
all  found  to  be  in  rather  larger  proportions 
than  in  other  feafons,  or  after  heavy  rains. 


Water 
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Water  of  the  Warm  Spring  of 
THE  Queen’s  Bath. 

THIS  Water  was  analyfed  by  the  fani* 
methods  as  the  preceding,  from  which  it 
differs  only  in  the  proportion  of  its  contents, 
and  the  abfence  of  aerial  acid,  of  which  it 
does  now  and  then  give  fome  flight  figns. 

Contents  of  loo  Pints. 


Vitriolated  natron  - - Gr.  i86 

Muriated  natron  - - 260 

Vitriolated  calx  - - 905 

Vitriolated  magnefia  - - 278 

Muriated  magnefia  - - .179 

Lime-ftone  - - 204 

Magnelia  alba,  not  calcined  - 44 

Argillaceous  earth  - - 34 

Siliceous  earth  - - 10 


The  other  waters  of  the  baths  have  all 
fimilar  qualities,  but  diffimilar  quantities. 


Of 
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Of  the  Pellicle,  and  Tartar  ot 
THE  Water  in  the  Baths. 

I 

Experiment  i . 

OF  this  tartar  powdered,  and  thoroughly 
dried  by  the  fire,  I diflblved  grains  loo  in 
fome  diftilled  vinegar,  which  I then  diluted 
with  water.  After  {landing  fome  hours,  I 
filtered  it : grains  5 of  an  earth  remained  in 
the  filter ; which,  not  diffolving  in  muria- 
tic acid,  was,  I prefume,  filiceous. 

Experiment  2. 

Upon  the  filtered  folution  I poured  cauflic 
volatile  alkali  newly  prepared : a turbid 
appearance  of  a pale  yellow  took  place,  and 
gradually  formed  a precipitate : after  fome 
hours  I filtered  it ; the  matter  left  in  the 
filter  became  whiter  when  dry  3 it  was  pure 
magnefia,  weighing  grains  15. 

Experiment  3, 

Pouring  at  in^rvals  a folution  of  fixt 
alkali  in  diftilled  water  upon  the  filtered 

d 4 liquor^ 
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liquor,  after  the  effufion  of  volatile  alkali,  a 
copious  white  precipitate  fuddenly  formed, 
rendering  the  folution  perfctfly  white. 
When  it  had  flood,  and  the  fixt  alkali 
caufed  no  further  change,  I filtered  it : the 
remaining  earth  in  the  filter,  which  was 
certainly  calx,  weighed  grains  8o. 

Experiment  4. 

Still  further  to  afeertain  the  exa(fl  quan- 
tity of  magnefia,  I difiblved  in  nitrous  acid 
, grains  lOo  of  the  bath  water  tartar;  I pour- 
ed lime-water  upon  the  folution,  it  became 
turbid  and  white  ; by  degrees  a fediment 
was  formed,  which,  when  edulcorated  and 
dried,  weighed  about  grains  15,  Ihis 
corroborates  Experiment  2. 

I made  fimilar  experiments  on  the  fpon- 
taneous  pellicle  of  the  water  in  the  baths ; 
the  nature  of  the  products  was  the  fame, 
but  the  quantities  of  them  differed  in  the 
following  comparative  ratio  : 


Grains 
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Grains  loo  of  Tartar’.'  Grains  loo  of  Pellicle. 

Gr.  PRODUCED  Gf. 

8o  - Calcareous  earth  - 86 
15  - Magnefia  - ' - ii  ' 

5 - Siliceous  earth  - ' 3 

r r-  . ■ ■ i 

The  calcareous  earth  prevails  rather  in 

the  pellicle ; magnefia  and  filiceous  earth 

in  the  tartar.  . ' ' 

- ». 

To  account  for  this  earthy  depofitlon, 
we  will  believe  that  originally  its  calx  and 
magnefia  were  intimately  combined  with 
the  water.  Thefe,  pofTefTing  a fuperabun- 
dance  of  aerial  acid,  acquired  the  properties 
of  falts.  The  heat  of  the  water,  a free 
communication  with  atmofpheric  air,  and 
the  infufficient  tenacity  of  its  earthy  bafe, 
now  fuffer  the  aerial  acid  to  efcape.  The 
calx  and  magnefia,  lofing  that  excefs  of  acid 
which  confHtuted  their  faline  form,  become 
infoluble  in  water,  and  are  precipitated, 
fwimming  on  the  furface,  or  finking,  accord- 
ing to  the  bulk,  denfity,  and  fpecific  gravity 
of  their  particles. 


This 
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This  is  plaufible  : but  perhaps  we  (hould 
come  nearer  the  truth,  if  we  attributed  this 
depofition  to  magnefla  alba,  not  calcined^  and 
calx,  which,  by  reafon  of  their  extreme 
tenuity,  are,  together  with  the  fmall'portion 
of  filex,  readily  fufpended  in  water  fo  long 
as  it  has  heat  and  motion  5 but  when  that 
water  is  at  reft,  and  grown  cold,  thefe 
earthy  particles  accumulate  by  attraction, 
forming  the  pellicle  and  tartar. 

I 


O N 
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ON  THE 


ACIDULOUS  WATER 


SITUATION  OF  THE  SPRING. 

W O miles  and  a half  eaft  of  the  Pifa 


baths,  paffing  by  a pleafant  road  at 
the  mountain’s  foot,  through  the  valley  of 
Afciano,  and  near  the  great  aquedud:  of  the 
town,  you  come  to  a prolongation  of  the 
mountain  Colle,  which,  advancing  into  the 
plain,  takes  the  name  of  Mqnticello ; at  its 
extremity  arifes  the  acidulous  fpring  of 
Afciano. 

It  is  within  an  humble  building,  and 
forms  a kind  of  well  nearly  level  with  the 

furfacc 


O F 
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furface  of  the  ground,  which  is  covered  over 
with  a ftone.  Two  fmall  baths  adjoining 

V 

are  fupplied  from  it ; but  they  are  in  difufe, 
on  account  of  the  extreme  frigidity  of  the 
water. 

This  long- neglected  fpring  was  about 
forty  years  fihce  introduced  to  notice  by 
Dr.  Barzanti,  of  Pifa,  v.dio  had  in  many 
cafes  experienced  good  effedts  from  its  wa- 
ter, It  was  in  confequence  covered  in  j 
and  its  repute  is  now  fuch,  that  it  is  fent  in 
bottles  over  all  T ufcany,  and  even  into  fo- 
reign countries. 

In  1757,  Bartolommeo  Mefny  publifhed 
his  analyfis  of  the  water,  after  the  manner 
of  Holfman  and  Duclos.  Had  it  been  fa- 
tisfadtory,  I might  have  been  fpared  the 
trouble  of  making  another,  which  the  in- 
terefting  nature  of  this  fpring  feemed  to 
require. 


Properties 
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Properties  of  the  Asciano 
Water. 

AT  its  fource  it  is  limpid,  and  colourlefs. 
It  has  a flight  pungency  of  fmell,  not  un- 
pleafing,  and  a fouriih  taflie,  at  firfl:  agreea- 
bly fliarp,  then  becoming  fomewhat  faline : 
thefe  qualities  diminifli  in  the  winter,  or 
when  rains  have  rendered  the  water  more 
dilute. 

Its  fpecific  gravity  is  to  that  of  diftilled 
water  as  1,143  to  1,000.  It  is  cold  in  the 
fummer ; and  flnce  it  has  been  covered  in, 
I have  found  it  fomewhat  warm  in  the  win- 
ter. My  thermometer,  which  in  the  open 
air  flood  at  59,  when  it  approached  the  fur- 
face  of  the  water  rofe  to  63  f,  and  when 
immerged  in  the  water  to  65  f.  On  ftand- 
ing  it  yields  a tartarous  incruflation,  and 
pellicle  of  the  fame  nature  with  thofe  of  the 
,Pifa-bath  waters. 


The 


t 
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The  water  is  about  20  inches  below  the 
mouth  of  the  refervoir,  in  the  pavement 
which  includes  the  fpring.  Holding  my 
head  over  and  within  it,  I was  fenlible  of 
the  fame  fuffocating  vapour  which  I have 
felt  arifing  at  eight  or  ten  inches  from  the 
earth  in  the  Grotta  del  Cajie,  near  Naples. 
This  exhalation  does  not  extend  quite  fo 
far  as  the  mouth  of  the  refervoir. 

Experiment  i. 

A lighted  candle,  let  down  within  about 
ten  inches  of  the  water,  burnt  feebly ; and, 
carried  near  to  the  furface,  was  extin- 
guilhed. 

Experiment  2. 

A fmall  bird  held  at  the  fame  diftance 
from  the  water  fltewed  figns  of  approach- 
ing death  ; brought  into  the  open  air,  it 
recovered,  and  fled  away. 

Experiment  3. 

An  unftopt  phial  of  tindlure  of  litmus, 
held  within  the  vaporous  atmofpherc  of  the 
water,  and  fliook,  became  red* 


Experiment 
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Experiment  4. 

Very  clear  lime-water,  expofed  to  the 
vapour  in  the  fame  manner,  became  milky, 
and  threw  down  its  calcareous  earth;  but, 
(baking  the  bottle,  it  by  degrees  re-alTumed 
its  tranfparency. 

Such  experiments  fufficiently  prove  this 
exhalation  to  be  aerial  acid. 


Effects  of  Chemical  Tests  on  the 
Asciano  Water. 

T O difeover  its  component  principles, 
I fubmitted  it  to  the  fame  tefts  as  the  Pifa- 
bath  water.  The  following  were  their 
efFe(5ls : 


tests. 
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T ESTS. 

EFFECTS. 

Tinfture  of  Litmus. 

, Sudden  bright  Red. 

Lime  Water. 

Much  White. 

Paper  ftained  vvith'Litmus, 
and  reddened  with  dif- 
tilled  Vinegar. 

/ 

Paper  ftained  with  Tur- 
meric. 

Muriated  Barytes. 

White. 

Cerufe  fuperabundantly 
acetatcd. 

Mich  White  denfe 
Precipitate. 

Nitrated  Mercury  fuper- 
abundantly acetated. 

Yellowifti  White  Precipitate 
fuddenly  formed. 

9 

Nitrated  Silver. 

Sudden  copious  White  ^ 
Precipitate. 

Vitriolic  Acid. 

Fixt  Vegetable  Alkali  in 
diftilled  Water. 

Sudden  copious  White 
Precipitate. 

Tinfture  of  Soap. 

Much  White  difunited 
Precipitate. 

Saccharine  Acid. 

White  Precipitate  fuddenly 
formed. 

Volatile  cauftic  Alkali. 

The  fame. 

1 

Tinfture  of  Galls. 
/ 

Fixt  phlogifticated  Alkali. 

1 No  Blue. 

Thefe 
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Theie  effe6ls  prove,  that  the  water  con- 
tains aerial  acid  uncombined,  vitriolic  and 
muriatic  acid  in  combination,  alfo  compound 
earthy  falts.  The  properties  and  propor- 
tions of  thefe  we  will  next  fliew. 


Analysis  by  evaporation  of  the 
Asciano  Water. 

PREVIOUS  to  the  evaporation,  we 
will  determine  the  quantity  of  the  aerial 
acid. 

By  means  of  the  fame  apparatus  with 
which  I examined  the  Pifa-bath  waters, 
and  of  lime-wacer,  I examined  four  pints 

I 

of  this  acidulous  fpring.  So  much  aerial 
acid  was  evolved,  that  the  lime  of  the  lime- 
water,  precipitated  in  the  form  of  an  info- 
luble  calcareous  earth,  weighed  grains  41. 
Four  pints  then  of  the  Afciano  water  con- 
tain nearly  grains  14  of  loofe  uncombined 
aerial  acid.  Or,  in  100  pints  of  it  there  are 
grains  348  U • I would  remark,  that  the 

e water 
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water  drawn  from  the  pipes  that  fupply  the 
little  baths  of  Afciano,  contains  lefs  of  aerial 
acid  than  what  is  taken  from  the  refervoir 
of  the  fpring. 

After  evaporating  loo  pints  of  this  water, 
the  refiduum  weighed  grains  2,206,  con- 
taining all  thofe  fubftances  it  held  in  folu- 
tion  in  the  following  proportions. 


Uncombihed  aerial  acid  - Gr.  374 
Vitriolated  natron  - - 312 

Muriated  natron  - - 338 

Vitriolated  calx  - - 654 

Vitriolated  magnelia  - - 275 

Muriated  magnefia  - - 177 

Lime-ftone  - - 294 

Magnefia  alba,  not  calcined  - 109 

Argillaceous  earth  - - 38 

Siliceous  earth  - - 9 


There  is  clearly  fome  analogy  between 
the  Afciano  water  and  the  Pifa-bath  water : 
but  the  Afciano  is  cold,  and  abounds  with 
aerial  acid ; it  holds  in  folution  a larger 

portion 
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portion  of  fait,  if  we  except  the  vitrlolated 
calx  ; it  is  even  equal  to  that  of  the  new 
refervoir  of  the  baths,  which  is  the  mofl 
abundant  in  principles. 


Of  the  common  Spring  Water  op  Pi« 

SA,  AND  OF  THE  BaTH  FOUNTAINS. 

ALL  waters  ufually  drunk,  though  ef-« 
teemed  pure,  are  neverthelefs  loaded  with 
heterogeneous  fubftances,  according  to  the 
nature  of  which  they  are  grateful  and  falu- 
brious,  or  the  contrary.  The  proportionate 
goodnefs‘*of  fuch  is  always  an  interefting 
objedt  of  inquiry.  It  may  be  to  the  pur- 
pofe  then,  if  we  give  fome  analylis  of  thofe 
waters,  which  are  adopted  for  general  ufe 
at  the  baths  of  Pifa. 

There  are  two  kinds  of  water  ufed  in 
common  for  drinking  : that  of  the  fountains 
in  the  fquare,  which,  iifuing  from  the  foot 
of  the  mountain  Caldaccoli,  is  conveyed  by 
pipes  to  the  baths ; and  that  of  the  Pifa 

e 2 fountains, 


[ 68*  ] 


fountains,  which  is  in  fa£t  daily  brought 
from  Pifa  to  the  baths.  The  latter  is  light 
and  pleafant,  making  no  depofit ; the  for- 
mer is  thick  and  unpleafant,  incruftating 
and  depoliting  a fediment  in  proportion  as 
it  is  kept. 

The  effedts  of  tefts  on  each  are  fhewn  in 
one  comparative  view. 


Tests. 
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Tests. 

Pifa  Spring  Water. 

Pifa  Bath  Water. 

Tinfture  of  Litmus. 

Lime  Water. 

— — 

White. 

Paper  ftained  with 
Litmus,  and  red- 
dened with  diftil- 
led  Vinegar. 

Paper  ftained  with 
T urmeric. 

Muriated  Barytes. 

— — 

Much  White. 

Cerufe  fuperabun- 
dantly  acetated. 

Faint  White. 

Copious  White  Pre- 
cipitate readily 
formed. 

Nitrated  Mercury 
fuperabundantly  a- 
cetated. 

Yellowiflt 
White  Precipi- 
tate, 

Nit;'atedSUver. 

Very  faint  White. 

White  Precipitate. 

Vitriolic  Acid. 

Fixt  vegetable  Al- 
kali in  diftilled 
Water. 

— — 

White  Precipitate. 

Tinfture  of  Soap. 

Faintilh  White. 

The  fame. 

Saccharine  Acid. 

— ^ 

White. 

Volatile  caulHp 
Alkali. 

— — 

White  Precipitate. 

Tinfture  of  Galls. 

Fixt  phlogifticated 
Alkali. 

No  Blue. 

No  Blue. 

e 3 
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Hence  it  appears,  that  the  water  of  the 
bath  fountains  has  diflblved  in  it  vitriolic 
and  muriatic  falts,  whofe  bafes  are  calx, 
magnelia,  and  perhaps  natron.  The  calca- 
reous incruftation  at  the  fame  time  plainly 
indicates  a mixture  of  aerated  calx  and 
magnefia. 

Twenty  pints  gave  me  by  flow  evapOr 
ration  a refiduum  weighing  grains  239, 
which  makes  grains  1,195  in  100  pints. 
I made  no  further  experiments  upon  the 
water,  as  it,  was  analogous  to  that  of  the 
baths,  differing  only  in  temperature  and  the 
fmaller  proportion  of  its  principles  in  folu- 
tion. 

It  is  then  inefficacious  as  a bath,  and 
dangerous  to  drink,  particularly  where  the 
Ilomach  is  weak.  The  water  of  the  Pifa 
fountain,  on  the  other  hand,  difcovers  very 
fmall  portions  of  vitriolic  or  muriatic  falts, 
and  thofe  are  of  an  earthy  bafe.  Pints  100 
of  this  water  evaporated  afforded  but  grains 

of  refiduum,  which  confided  of  vitrio- 

lated 
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lated  and  muriated  magnefia,  vitriolated 
calx,  a little  muriated  natron,  and  barely  an 
atom  of  argillaceous  and  filiceous  earth.  A 
pint  of  'the  water  necelTarily  contains  of 
heterogeneous  matter  only  gr.  |.. 

This  Pifa  water  is  therefore  the  moil 
pure,  limpid,  and  grateful,  of  any  I eyer 
tailed  or  examined. 


The  Pifans  alfo  drink  certain  well  waters, 
drawn  from  a foil  partly  marlliy,  partly  fa- 
bulous ; fuch  waters  mull  be  impure,  and 
will  occalion  obllrudlions,  dropfies,  fwelled 
legs,  and  a wan  complexion. 

Confulting  therefore  the  good  of  his 
fubjedls,  Ferdinand  I.  of  worthy  memory, 
began  a noble  aquedudl,  whofe  arcades  ex- 
tend five  miles,  which  was  finilhed  under 
Cofmo  II.  to  convey  to  Pifa  the  water  from 
feveral  fprings  in  the  declivity  of  the  Afciano 
mountain.  To  this  water  we  may  attribute 
the  wholefome  looks  of  our  natives ; and  it 
fs  owing  to  this  water  that  even  the  inha- 

e 4 bitant.? 
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- bitants  of  mountainous  countries  maintain 
their  health,  coming  to  the  more  low  and 
damp  fituation  of  Pifa. 

We  have  many  htuations  on  the  Medi- 
terranean coaft,  whofe  infalubrity  is  wrong- 
fully attributed  to  the  air ; whereas  it  of- 
tener  arifes  from  the  waters  in  ufe  loaded 
with  poifonous  infedls,  and  other  noxious 
matter.  Many  of  thefe  lituations  might  be 
rendered  healthy,  were  they  fupplied  with 
a water  like  that  of  Pifa. 

Whoever  vilits  thefe  baths  fhould  drink 
the  water  of  the  Pifa  fountains  ; and  never, 
by  reafon  of  its  proximity,  be  tempted  to  ^ 
ufe  the  unfafe  water  of  the  fountains  of 
the  fquare. 

/ 

Medicinal  Virtues  of  the  Pisa- 
Bath  Waters. 

MOST  mineral  waters  have  had  their 
panegyrifts,  who  have  attributed  more  vir- 
tues 
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tues  and  more  cures  to  them  than  they  ever 
pofTefled  or  performed.  Thefe  writers,  dif- 
regarding  truth  and  the  general  good,  claim 
no  public  gratitude ; they  ought  to  have 
exhibited  alike  the  merits  and  demerits  of 
their  waters.  Yet  fome  of  thefe  err  inno- 
cently, blinded  by  partiality,  and  urged  by 
the  love  of  writing  and  of  fame.  But  their 
indifcreet  eulogy  often  defeats  its  own  pur- 
pofe : by  perfuading  us  to  believe  too  much, 
we  become  fufpicious,  and  believe  nothing. 

I 

Such  panegyrifts  the  Pifa  waters  have 
had : I will  not  fcrutinize  into  their  de- 
ferts ; but  proceed  to  mention  thofe  gene- 
ral diforders  to  which  they  feem  adapted, 
from  the  obfervations  of  experienced  phyfi- 
cians,  that  the  invalid  at  a diflance  may 
form  fome  idea  how  far  they  apply  to  his 
cafe. 

The  thermal  waters  of  Pifa  rank  among 
the  faline  : they  are  exhibited  internally  by 
drinking  them,  or  by  way  of  injection ; and 
externally  by  immerfion,  or  the  douge. 

The 
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The  water  in  the  refervoir,  fituate  in  the 
middle  of  the  eaftern  bath,  is  adapted  for 
internal  ufe : though  warm,  it  does  not 
naufeate,  even  drunk  largely:  its  aerial  acid 
renders  it  exhilarating  and  antifeptic  ; it  is 
a gentle  attenuant,  incides,  and  clears  away 
the  fharp  vifcid  humours  of  the  firfl  paf- 
lag  es ; it  is  cleanling,  detergent,  and  anthel- 
mintic, It  pervades  the  minuted:  veffels, 
gives  tone  to  the  folids,  moderates  the  cir- 
culation ; k alfo  promotes  perfpiration  and 
urine,  which  lad,  if  crude  and  clear,  it  ren- 
ders properly  fedimentous. 

It  is  confequently  ufeful  where  the  in- 
tedines  are  ulcerated,  abound  with  fordes, 
or  with  any  of  the  caiifes  of  obllinate  diar- 
rhoea and  dyfentery  : alfo,  in  lienteric  and 
coeliac  affedions,  where  the  meyfenteric 
glands  are  .obdruded,  or  any  of  the  abdo- 
minal vifcera ; and  it  mitigates  the  conco- 
mitant febrile  fymptoms.  It  effedtually 
cures  jaundice,  and  didblves  gall-dones;  it 
expels  gravel  and  dony  concretions.  It 
mlieves,  and  has  cured,  ifchury,  diabetes, 
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gleets ; alfo,  ulcers  of  the  kidneys  and  uri^ 
nary  paffages.  It  allays  pains  in  the  flo- 
mach,  with  exceffive  vomitings;  and  for 
chlorolis  it  has  proved  a certain  remedy. 

In  drinking  this  water,  its  virtues  are  in 
many  difeafes  heightened  by  partial  injec- 
tions of  it  at  the  fame  time ; for,  by  thus 
coming  in  immediate  contadl  with  the  alfedl- 
ed  parts,  it  muft  have  greater  efficacy  than 
when  it  reaches  them  changed  and  com- 
bined with  the  animal  juices.  This  an- 
plies  to  ulcers  in  the  redum,  bladder,  and 
womb,  lluor  albus,  hasmorrhoidal  ulcers, 
periodical  colic,  dyfentery,  and  habitual 
diarrhoea. 

But  more  frequently  ufeful  are  thefe 
waters  as  general  or  partial  baths ; their 
good  effeds  as  fuch  have  been  long  known, 
but  not  till  lately  much  underflood.  Our 
invefligation  of  the  lymphatic  lyftem  ex- 
plains to  us  how  readily  any  fluid  applied 
to  the  furface  of  the  body  is  taken  up  and 
carried  into  it  by  the  infinite  and  minute 

mouths 
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mouths  of  the  lymphatic  veflels.  Hence 
we  may  readily  conceive  how  preferably 
immerfion  a6ls  in  many  diforders. 

The  water  thus  introduced  into  our  fyf- 
tem  by  the  lymphatics  mod  intimately  per- 
vades it,  dilutes  and  corredls  the  acrimony 
and  impurities  of  its  humours,  removes  any 
dagnant  or  obdrudted  fluids,  promotes  cir- 
culation, aflaflis  the  fecretions  and  excre- 
tions, and  gives  the  folids  their  due  moif- 
ture  and  fulnefs. 

The  difeafes  which  the  Baths  are  found 
to  relieve,  are  principally  rheumatifm,  gout, 
periodical  head-aches,  pains -over  the  eyes, 
convulfions,  hypochondriac  and  hyderic  af- 
fedlions,  palfy,  weaknefs  of  the  joints, 
rickets,  white  fwellings,  jaundice,  fcurvy, 
tinea,  herpes,  and  old  ulcers, 

The  douge  effedls  the  refolution  of  dag- 
nant  humours,  particularly  if  external ; it 
re-produces  adion  in  debilitated  indolent 

parts. 


[ 77*  ] 

parts,  quickening  cii'culation  through  them ; 
and  it  cleanfes  wounds. 

This  has  been  accounted  for  upon  the 
mechanical  principle  of  percuflion  alone : 
but  the  warmth  and  faline  particles  of  a 
water,  thrown  thus  forcibly  upon  the 
mouths  of  the  abforbent  veffels,  cannot  be 
void  of  efficacy.  Yet,  fo  mild  are  thefe 
falts,  and  the  temperature  of  the  waters, 
that  we  may  fafely  preferibe  their  ufe  to 

a 

the  moft  delicate  and  fenfible  habits. 

A few  words  remain  to  be  faid  on  the 
medicinal  virtues  of  the  acidulous  water 
of  Afeiano. 

It  afts  powerfully  upon  the  animal  (Eco- 
nomy by  reafon  of  its  aerial  acid,  its  falts, 
and  its  degree  of  cold.  It  has  many  of  the 
valuable  qualities  of  the  Pifa-bath  waters, 
but  its  ufe  is  limited  to  the  drinking  of  it. 
It  is  exhilarating,  antifeptic,  attenuating, 
and  aperitive.  It  more  efpecially  affifls 
both  the  fecretion  and  expuUion  of  urine. 

It 
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It  is  detergent,  and  its  aerial  acid  and  fri- 
gidity render  it  ftomachic  and  tonic.  It  is 
then  particularly  adapted  to  hypochondriac 
affedtions,  and ' pains  of  the  head  j to  expel 
the  fordes  of  the  primas  vi^,  and  corredl 
their  putrid  caufes ; to  ifchuria,  diabetes, 
ftone  or  gravel,  and  to  complete  the  cure 
of  a gonorrhoea ; to  cleanfe  and  cicatrize  ul- 
cers of  the  inteftines,  and  urinary  paflages ; 
to  ftrengthen  the  homach,  and  the  folids  in 
general ; and,  like  all  other  fuch  acidulous 
waters,  it  is  an  approved  remedy  in  the 
gout,  which  the  obfervations  of  Hoffman, 
and  of  fome  ingenious  foreign  phylicians  of 
bur  own  times,  partly  confirm. 

This  cold  acidulous  fpring  is  by  fo  much 
the  more  valuable,  as  it  is  in  the  vicinity 
of  the  warm  thermal  waters  : for  it  is  often 
found  ferviceable  to  join  to  the  external  ufe 
of  the  one  the  internal  ufe  of  the  other  s or 
at  leafi:  the  Afciano  water  ought  to  termi- 
nate the  cures  of  the  Pifa-bath  water,  in 
order  to  reftore  that  tone  of  the  flomach, 
which  continued  warm  bathing  will  more 


or 
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or  lefs  diminifh.  And  fuch  tonic  water 
drunk  at  its  fource  is  furely  to  be  preferred ; 
although  it  has  been  found  perfedlly  good, 
after  remaining  fix  months  in  bottle,  with  a 
refined  cork,  and  kept  in  the  cool. 

I fliall  not  dwell  longer  on  the  medici- 
nal properties  of  thefe  waters.  What  I 
have  faid  of  them,  as  a chemift,  may  poffi- 
bly  induce  the  practical  phylician  to  apply 
them  in  other  difeafes  than  thofe  I have 
enumerated. 

The  neceffary  diredlions  and  regimen  to 
be  obferved,  under  a courfe  of  the  Pifa  or 
Afciano  waters,  ought  certainly  to  be  ob- 
tained, before  the  unexperienced  invalid 
ventures  upon  the  ufe  of  them ; but, 
with  the  proper  cautionary  ihftrudlions,  I 
would  venture  to  fay,  I pede  faiifio,  grandia 
laturus  prcemia. 
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HISTORICAL  SKETCH 


P'  ^HE  ancient  town  of  Pisa,  fituate  in 


43®  36'  of  N.  latitude,  was  founded 
by  a colony  of  Arcadians  from  the  Pelopon- 
nefian  diftridl  of  Pifa  in  Elis  j who,  tired  of 
the  country’s  wars,  retired  hither  under  their 
leader  Pelops,  and  built  a city. 

It  was  fubjedled  to  the  Roman  empire, 
A.  U.  558,  and  it  ever  maintained  a good 
correfpondence  with  its  mother  country,  as 
a warlike  nation.  C^far  called  it  his  mili- 
tary colony  : and  Auguftus  gave  it  the  title 
of  ‘Julia  objequens.  On  the  declenlion  of 
the  Roman  empire,  it  became  a powerful 


OF  THE 


TOWN  OF  PISA. 
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republic,  and  was  the  great  emporium  of  all 
the  Mediterranean  Qommerce. 

But  it  acquired  its  highefl  pitch  of  re-- 
publican  luftre  D.  935.  The  Genoefe, 
in  their  contefls  with  the  Ahatic  pirates, 
often  fought  refuge  in  the  towers  of  Pifa, 
of  which  they  reckoned  up  10,000,  each 
'belonging  to  a noble  family.  In  1102  it 
was  walled  round,  The  Pifans  are  faid  to 
have  diilinguifhed  themfelves  in  the  con- 
queft  of  Jerufalem  : one  Cofcetto,  a Pifan, 
having  firfl  mounted  the  breach  of  its  walls. 
And  the  archbifliop  Dagobert  in  1099  was 
chofen  patriarch  of  Jerufalem. 

In  1284  Pifa  was  conquered  by  the  Ge- 
noefe, after  a defpcrate  and  decifive  naval 
engagement,  in  which  the  celebrated  count 
Ugolino  comrnanded. 

In  Odl'ober  1406  it  fubmitted  to  the 
, Florentines,  whofe  dominion  the  Pifans  ftill 
fpurn  in  fecret ; notwithftanding  the  pater- 
nal rule  of  the  Medicean  family,  and  the 

lenient 
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lenient  fway  of  the  fucceeding  grand-dukes 
of  the  houfe  of  Auftria.  The  Florentine 
families  pretend  to  this  day,  that  the  Pifans 
fcarce  maintain  cuftomary  focial  civilities 
towards  them. 

Pifa  is  now  far  lefs  populous  than  here-  - 
' tofore  j its  inhabitants,  from  the  average  of 
many  calculations,  not  exceeding  1 6,500.  It 
has  no  longer  any  commerce  to  fupport  it : 
formerly  it  was  famous  for  the  building  of 
boats,  with  which  it  fupplied  all  the  mari- 
time ftates  of  Italy.  In  later  times  it  ex- 
celled in  polifhed  fteel  work ; and  one  or 
two  Pifan  artifts  flill  maintain  that  trade. 
Almoft  every  travel- writer,  injudicioufly 
copying  from  Smollet,  tells  us,  that  the 
town  is  fo  deferted,  as  to  allow  of  grafs 
growing  in  the  ftreets  : I have  never  feen 
any  worth  remark.  Do  not  fome  fcanty 
blades  grow  in  many  fpacious,  or  in  m^ny 
negledted  parts  of  London  ? 

The  river  Arno  runs  through  Pifa  nearly 
from  eaft  to  -weft,  and  its  quays  are  the 
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handfomefl:  I know ; but  we  feel  a regret 
in  their  not  being  commercial.  The  quay 
expofed  to  the  fouth  is  a very  buly  fcene; 
it  is  the  funny  walk  of  the  idle,  and  in  gala 
days  it  is  the  corfo  for  carriages.  There  are 
feveral  good  habitations  upon  it ; and  it  is 
the  fituation  an  invalid  ftranger  ought  more 
particularly  to  chufe. 

There  are  three  bridges  over  the  Arno : 
the  center  one,  which  is  of  marble,  is 
efleemed  handfome,  yet  it  has  a dirty  ap- 
pearance. Marble  buildings  have  by  no 
means  that  beauty  generally  fuppofed ; ex- 
pofure  to  air  foon  difcolours  them. 

The  battle  of  the  bridge,  fo  celebrated  in 
Pifan  ftory,  takes  place  on  this  marble 
ftrudture.  Some  refer  its  origin  to  the 
Olympic  games  of  Grecian  Piki : the  cuf- 
tom  is,  however,  traced  back  to  the  tenth 
century;  it  was  once  annual,  then  triennial, 
and  now  it  is  a felfival  nearly  aboliflied.  It 
was  meant  to  keep  alive  the  martial  inde- 
pendent fpirit  of  the  Pifans.  A barrier  is 
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placed  ill  the  centre  of  the  bridge : the 
combatants  of  the  Santa  Maria  fide  of  the 
Arno,  and  thofe  of  the  St.  Antonio  fide,  in 
general  fiout  countrymen,  armed  with 
bludgeons,  and  defended  with  cuiralfes  and 
helmetSj  difpute  the  pafifage  of  the  bridge; 
the  contefi;  is  often  fevere,  and  cofts  many 
broken  heads : the  vi<?torious  fide  feafts  the 
town  for  feveral  days,  and  the  expence  is 
defrayed  by  a public  colled:ion; 

Pifa  boails  no  palaces,  fculptures,  pic- 
tures, or  buildings  of  note,  except  that  little 
clufler  of  four  diftind;  edifices,  which  well 
deferves  obfervation,  and  which  the  calen-- 
drier  of  the  town  accurately  deferibes;  I 
mean  the  cathedral,  its  baptiftery,  its  belfry 
or  leaning  tower,  and  its  antient  burial- 
ground,  or  campo  fanto : thefe  we  ihall 
prefently  mention.  The  grand-duke’s  pa- 
lace is  rather  the  habitation  of  a private 
perfon ; it  has  few  decorations ; fome  of  the 
arabefque  ceilings  have  merit.  The  churches 
contain  fcarce  any  thing  worthy  of  notice : 
in  that  of  St.  Mathew  is  a picture  by  PietrO 
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da  Cortona,  of  the  fellers  driven  from  the 
temple ; and  its  ceiling,  painted  by  the 
brothers  Melins,  deferves  remark. 

In  the  midft  of  the  town  is  a neglecfted 
old  tower,  where,  they  fay,  count  Ugolino 
was  confined  with  his  fons  and  nephews,  ac- 
cufed  of  betraying  Pifa  to  the  Genoefe.  Sir 
Jofhua  Reynolds’  jufiily  celebrated  pidiure 
has  perhaps  contributed  more  to  the  interefi: 
of  curiofity  refpedting  this  tower,  than  all 
its  mention  in  poetry  or  hifiory. 

The  theatre  of  Pifa  is  rather  handfomc 
as  an  edifice  ; it  is  ill  attended,  and  I never 
faw  a good  troupe  on  its  boards. 

Pifa  has  fome  pleafant  rides  and  excur- 
fions  about  it,  nOtwithftanding  the  country 
is  flat.  As  a morning  ride,  you  may  go  on 
the  Leghorn  road,  alfo  to  the  Baths  four 
miles  dijftant,  and  to  the  Cafcina,  or  royal 
dairy,  about  three  miles ; at  this  lafl:  place 
the  curious  may  remark  the  camels,  which 
are  bred  there,  and  which  carry  the  grand- 
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duke’s  wood,  from  which  he  receives  a vafl 
revenue,  to  the  town  of  Pifa,  where  it  is 
lodged  in  warehoufes  for  fale.  Buffalos 
alfo  you  will  fee  are  greatly  employed  in  his 
agriculture  and  draft  work.  From  the 
Cafeina  you  may  extend  your  ride  about 
four  miles  further  to  the  fea-fide,  through 
a fine  pine- wood.  For  more  extenfive  ex- 
curlions,  you  may  go  to  the  Carthufian 
convent,  pleafantly  fituate  on  a hill  feven 
miles  from  Pifa.  By  previoully  informing 
the  fuperior  of  your  vifit,  you  are  entertained 
after  eleemofynary  cuftom,  and  fare  fump- 
tuoufly ; it  being  a tenet  of  the  inftitution 
to  receive  the  flranger  hofpitably : the 
revenue  of  this  convent  is  about  4,000 
fterling  per  annum.  The  commercial  chear- 
ful  city  of  Leghorn  is  another  pleafant  ex- 
curfion,  fourteen  miles  diftant  only : in  this 
town  the  fea-coal  fire  reminds  you  of  Eng- 
land. Lucca,  fourteen  miles  alfo  from  Pifa, 

/ 

is  a moft  romantic  ride,  either  under  the 
mountains  paffing  by  the  Baths,  or  over 
them : I would  advife  going  over  the 
heights  to  Lucca,  as  you  then  command  a 

novel 
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nbVel  view  of  the  Lucchefe  territory  • and 
returning  home  under  the  mountains,  or  by 
the  lower  roadi  Florence,  forty-eight  miles 
from  Pifa,  through  a flat  country,  or  rather 
through  iL  rich  vineyard,  will  delight  the 
rambler  of  amulement;  the  road  is  like  a 
garden  path,  and  you  may  return  from  Flo- 
rence to  Pifa  through  Prato,  Pidtoia,  Pefcia,. 
and  Lucca,  which  in  the  fpring  is  a country 
of  enchantment* 

Pifa  has  an  univerflty  founded  by  count 
Bonifazio  Novello  della  Gherardefca^  and 
pope  Clement  Vlth  granted  it  certain  im- 
munities. It  has  forty-five  profeflfors>  who 
read  ledlures  daily  on  their  refpedtive  fci- 
ences  in  Latin,  and  fome  of  them  repeat 
thefe  lectures  in  an  evening  to  the  ftudents 
familiarly  in  their  vernacular  language. 
Among  the  prefcnt  profeflbrs  are  men  of 
much  worth,  particularly  the  head  of  the 
iiniverfity,  Monfignor  Fabroni,  whofe  fua- 
vity  of  manners  endears  him  to  his  ac- 
quaintance, and  whofe  informations,  parti- 
cularly in  what  refpedls  hiftorical  anecdote, 

muft 
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muft  be  valued  by  every  admirer  of  the 
belles-lettres : there  is  alfo  the  naturalifl, 
profeflbr  Santi,  whofe  merit  the  fubftance 
of  the  prefent  pamphlet  fufficiently  pro- 
claims; nor  fhould  we  omit  the  elegant 
Italian  fabulift  Lorenzo  Pignotti.  The 
medical  profefTors,  and  the  ingenious  ana- 
tomift  Catellacci,  claim  a due  fliare  of 

The  inftitution  of  the  Knights  of  St< 
Stephen  deferves  to  be  noticed.  It  Was 
founded  by  Cofmo  I.  in  1560,  and  was 
meant  as  a military  eflablhliment  for  young 
men  deftined  to  defend  their  country  from 
the  incurfions  of  the  Barbarefques.  The 
youthful  heroes  were  once  the  terror  of  the 
Turks,  whofe  captured  banners  ftill  wave 
in  tattered  pride  within  their  edifice. 
Thefe  youths  are  educated  and  maintained 
during  fix  years  by  the  Tufean  govern- 
ment. 

The  botanical  garden,  the  cabinet  of  na- 
tural hiftory,  and  obfervatory,  though  well 

appointed. 
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appointed,  are  but  little  attended  to  by  the 
few  Ifudcnts  at  Pifa.  The  correcft  arrange- 
ment of  the  garden  and  cabinet  does  honour 
to  their  keeper ; and,  from  the  excellent 
lectures  read  there,  might  benefit  a larger 
portion  of  fcientific  perfons.  The  obfer- 
vatory  is  well  confiruTed,  and  has  been 
liberally  fupplied  with  mathematical  inftru- 
ments. 

The  general  hofpital,  built  in  1257,  and 
dedicated  to  St.  Claire,  is  on  a very  no- 
ble plan ; the  feveral  wards  have  from 
80  to  100  beds.  Six  phyficians  and  two 
furgeons  attend  in  turn : there  is  befides  a 
houfe  furgeon,  with  an  apothecary ; and  an 
anatomical  theatre  is  annexed. 

The  foundling  hofpital  here  is  alfo  well 

conduced. 

# 

The  four  great  edifices  of  Pifa  remain  to 
be  briefly  mentioned. 

The  Cathedral  was  built  in  the  ele- 
venth 
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venth  century,  after  the  defign  of  Bruf- 
chetto  j it  is  dedicated  to  the  Affumption 
of  the  Bleffed  Virgin,  whofe  hiftory  is  re- 
prefented  with  the  rude  Mofaic  of  later 
ages  in  the  roof  over  the  great  altar. 

You  here  fee  a few  fmall  pictures  of 
Andrea  del  Sarto,  particularly  one  of  St. 
Genevieve,  which  has  great  merit.  There 
are  others  by  Rofelli,  and  feveral  of  the 
fecond-rate  painters. 

The  bronze  doors,  reprefenting  much  of 
fcripture-hiftory  in  relievo,  with  foliage 
borders  of  delicate  workmanflaip,  fome  idly 
pretend  were  brought  from  the  temple  of 
Jerufalem  : they  were  certainly  the  pro- 
dudion  of  a pupil  of  John  of  Bologna. 

The  walls  of  the  church  are  built  with 
various  antique  fragments  of  ftone,  v/hich 
retain  many  mutilated  infcriptions  and 
fculptures : the  moft  remarkable  of  thefe 
remains  is  a farcophagus  pretty  entire,  re- 
prefenting the  ftory  of  Meleager  3 it  is  near 

the 
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facing  the  leaning  tower;  and  hard 
by  (lands  a column,  lupporting  a moll  ele- 
gant marble  vafe,  relieved  with  bacchana- 
lian figures,  which  is  faid  to  have  meafured 
the  pecuniary  tribute  paid  by  the  republic 
of  Pila  to  the  Roman  (late.  Within  the 
church,  the  marble  groupe  of  Adam  and 
Eve  merits  'all  the  encomiums  bellowed 

upon  it ; and  the  brocatello  and  brefeia 

% 

pillars  of  the  pulpit  deferve  attention. 

The  Baptistery  is  a rotund,  covered 
in  with  a dome  of  exquifite  Gothic  tafle. 
It  is  a dilliin^  church,  and  dedicated  to  St, 
John  : it  was  built  in  1 1 after  the  de- 
fign  of  Diotilalvi.  The  families  of  Pifa, 
then  amounting  to  14,400,  fubferibed  a 
florin  each  to  defray  the  expence. 

The  great  font  in  the  middle  is  an  enor- 
nious  mats  of  beautiful  granite.  Round 
the  large  central  depth,  calculated  for  im- 
merfion,  are  hollowed  out  other  fmali  bap- 
^ifmal  bafons. 


The 
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The  pulpit,  of  a pinkifh  tranfparent  ala-, 
barter,  is  mort  curioufly  wrought ; and  the 
rtiort  columns  that  fupport  it.  will  delight 
the  naturalirt ; they  are  uncommon  fine 
fpecimens  of  different  granites  and  mar- 
bles. 

The  Campo  Santo,  begun  in  1200,  but 
finifhed  by  Giovanni  Pifano  in  1464,  is  a 
large  oblong  fquare  or  parallelogram,  of 
about  150  by  400  feet.  A portico  furrounds 
it  within,  whofe  walls  are  painted  with 
fcripture  fubjedls  whimfically  treated,  by 
Cimaboue,  Giotto,  and  others  of  that  era. 
The  rtory  of  St.  Ranieri,  the  tutelary  faint 
of  Pifa,  may  be  alfo  feen  on  them.  One 
painting  is  curious,  defcriptive  of  the  quali- 
ties of  the  foil,  which  was  faid  to  have  been 
brought  from  Jerufalem  in  1228,  and  to 
have  once  had  the  peculiar  property  of  de- 
rtroying  in  twenty-four  hours  bodies  buried 
there.  It  was  merely  a comport  of  quick- 
lime made  on  the  fpot. 


Various 
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Various  Roman  farcophagi  are  placed 
around  this  portico.  In  the  relievo  of 
Meleager  on  one  of  them,  and  the 
woman  fhrouded  with  linen  on  another, 
I do  not  fee  that  merit  which  Smollet  al- 
lows. They  are  furely  of  inferior  work- 
manlhip. 

The  tomb  and  buif  of  Bartolomeo  Chefi, 
by  Michael  Angelo  Buonarroti,  or,  as  fome 
fay,  by  his  pupil  Lorenzi,  is  of  much  worth. 
But  chief  to  be  admired  is  the  elegant  mo- 
nument of  Algarotti,  the  difciple  and  friend 
of  our  Newton,  erected  at  the  expence  of 
the  late  king  of  Pruffia  ; the  infcription 
is  beautifully  fimple  : Algarottus  non 

omnis. 

The  Leaning  Tower  is  the  lafl; 
and  moft  remarkable  of  thefe  ftruftures ; 
indeed  it  ranks  among  the  principal  curio- 
fities  of  Italy.  It  was  built  at  the  clofe 
of  the  twelfth  century  upon  the  defign 
9f  William  of  Almon  of  Nurenberg. 

Buonano 


/ 
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Biionano  Buocci,  and  Tomafo  of  Pifa,  corn- 
pleated  it. 

Its  height,  on  the  average  of  a variety  of 
calculations,  is  203  Englifli  feet ; or  we 
might  rather  fay  its  length ; for  it  fo  hangs 
out  of  the  perpendicular,  that  a plummet 
dropt  from  its  fummit  falls  15  Enghlh  feet ' 
from  the  bafe. 

% 

The  building  is  cylindrical,  and  has 
without  fide  feven  ranges  of  different  qua- 
lities of  pillars,  which  give  it  a rich  appear- 
ance, with  a cylindrical  turret  of  a lefler 
diameter  at  the  top, 

A ftair  - cafe  of  gradual  afcent  winds 
within  it.  The  late  emprefs  queen,  Maria 
Terefa,  rode  up  to  the  turret  on  horfeback. 
The  ring  of  its  bells  liave  never  injured  the 
flru^iure  in  any  degree. 

% 

Much  argument  and  conjecture  are  be- 
flowed  on  the  probability  of  this  tower 

g having 


•[  98*  ] 

having  been  built  p'.irpofely  leaning,  or 
otherwife.  Its  lower  range  of  pillars  feems 
to  prove  that  it  was  not  fo  built  by  delign  ; 
their  bafes  at  the  under  fide  of  the  flrudture 
are  buried  within  the  ground,  and  on  the 
upper  part  are  thrown  above  it : had  the 
builder  originally  intended  this  inclination 
in  the  edifice,  he  would  have  begun  his 
pillars  even  with  the  foil,  to  have  proved  it, 
and  proclaimed  his  ingenuity.  The  faft,  I 
believe,  is,  that  the  architedl  meant  an 
upright  tower ; when  he  had  built  to  a cer- 
tain height,  the  partial  fubfidence  of  the 
fwampy  foundation  caufed  the  firudture  to 
incline  : it  was  fuffered  to  reft  fome  years, 
to  fee  how  far  it  was  fecure  j finding  the 
earth  mo  longer  gave  way,  the  build- 
ing was  gradually  continued  in  a more 
perpendicular  direction,  till  it  came  to 
the  turret,  which  is  almoft  upright,  and 
whofe  top  is  nearly  parallel  to  the  ho- 
rizon. 

» 

Italy,  a country  interfered  with  perpe- 
a tual 
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tual  rivers,  has  on  its  confequently  marfhy 
fites  many  fuch  towers.  The  Afinella  and 

Garifenda  at  Bologna  are  inftances, 

* < 

Order  and  humanity  regulate  the  policfe 
of  Pifa.  No  crime  pays  the  forfeit  of 
death  ; but  a perpetual  diftinguifhed  bon- 
dage among  the  galley-flaves  fupplies  that 
fentence ; more  humane,  and  more  ufeful 
is  fuch  punition,  as  the  example  is  more 
lafting.  The  galley-flaves  of  no  atrocious 
criminality  are  fometimes  hired  out  for  la- 
bour to  private  individuals. 

Proviflons  of  every  kind  in  this  town  are 
abundant,  and  not  dear.  The  traveller 
fliould  be  informed  that  it  has  two  tolera- 
ble inns ; UUfferOy  or  the  Huflfar  and  Le 
Tr«?  Zitelle,  or  the  Three  Damfels.  They 
are  the  only  inns  of  the  place. 

\ 

To  gratify  the  invalid,  who  is  in  general 
fcrupuloufly  obfervant  of  feafons,  I have 
fubjoined  an  account  of  the  weather,  dur- 

g 3 ing 
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iiig  the  months  I was  at  Pifa  in  two  differ- 
ent winters ; whence  may  be  formed  fome 
judgment  of  the  climate. — I will  conclude 
by  remarking,  that  the  laft  winter  was  un- 
commonly wet  and  bad  throughout  all  Eu- 
- rope. 


METE  o- 


METEOROLOGICAL  ACCOUNT 


OF'  TH  K 

WEATHER  AT  PISA, 

IN  THE  TWO  WINTERS 

O F 


TJie  Years  1787,  1788;  and  1792,  1793. 


The  firft  Column  of  the  Thermometer  is  its  Height  at  about  8 in  the  Morning ; 
the  fecond  its  Height  at  about  3 in  the  Afternoon. 
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Should  this  little  work  fall  into  the 
hands  of  thofe  who  remark  the  winds 
in  Italy,  fubjoining  their  familiar  Italian 
appellations  may  to  fuch  prove  acceptable. 


N.  - - - 
N.E.  - - - 
E.  - - - 

S.  E.  - - - 

S.  - - - 

s.  w.  - - - 

W.  - - - 
N.W.  - - . 


- Tramontana. 
Grecale. 

- Levante. 

- Scirocco. 
Mezzo-giorno. 

- Libeccio. 

- Poncntc. 

- Maeftro. 
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ANALYTICAL  PAPERS, 
&c.  &'c. 


INTRODUCTORY  OBSERVATIONS. 

H E Waters  treated  of  in  the  few 


following  pages,  have  been  but 
little  attended  to  by  writers  on  Mineral 
Springs.  Having  witnelfed  two  or  three 
inftances  of  their  good  effects,  I wilh  to 
introduce  them  into  better  notice.  It  is 
for  this  purpofe  I offer  to  the  public  a 
tranflation  of  fome  French  papers  relative 
to  them,  preferved  in  the  archives  of 
Yverdun,  of  which  I procured  a perufal  by 
means  of  the  chief  magiftrate  of  the  town. 
I by  no  means  offer  it  as  a work  of  great 
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chemical  merit.  The  fcience  of  chemiftry 
has  of  late  years  gained  improvements,  and 
received  a colour  which  it  had  not  when  - 
the  following  little  treatifes  were  prepared. 
The  reader  muft,  therefore,  make  allow- 
ances for  thofe  obsolete  terms  of  art  which 
I have  retained,  as  well  as  for  many  inac- 
curacies and  opinions  which  are  exploded 
at  this  more  enlightened  period : but  I 
chofe  to  give  them  in  their  native  ftate, 
under  an  Englifh  drefs,  leaving  the  che- 
mical world  to  judge  for  themfelves,  as 
chemifts  and  phylicians  alone  this  work 
concerns.  It  may  be  afked,  why  curiolity 
did  not  induce  me  to  make  a fet  of  expe- 
riments on  thefe  waters,  inftead  of  retailing 
thofe  of  others  ? I did  not  vifit  Yverdun 
with  an  idea  of  inveftigating  its  waters  : 
the  neceffary  materials  for  fuch  inveftiga- 
tion  were  not  at  hand ; and  my  /liort  ftay 
at  the  place  did  not  allow  me  to  procure 
all  fuch  as  I wanted  from  a diftant  town.  I 
will,  however,  briefly  fet  down  the  refult 
of  a few  experiments  I made  with  the  befl 

materials 
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materials  I could  get  from  an  apothecary  of 
the  place.  Having  a thermometer  luckily 
with  me,  I can  fpeak  more  decidedly  of  the 
temperature  of  thefe  waters,  than  of  their 
contents,  from  my  own  knowledge. 


EXPERIMENTS. 

DROPPING  into  a half  pint  glafs^ 
of  the  water,  6o  drops  oJT  vitriolic  acid, 
(which  was  not  of  the  purefl,  and 
very  dark)  a fmart  crepitation  enfued  for 
the  moment,  and  a flight  effervefcence; 
The  mixture  had  little  of  an  acid  tafte,  but 
rather  that  of  a neutral  fait  diflblved  in  it, 
and  remained  unchanged  in  colour. 

Nitrous  acid,  dropped  into  the  water,  pro- 
duced no  crepitation,  and  lefs  effervefcence 
than  the  vitriolic  acid ; 6o  drops  gave  but 
little  acid  taflie  to  the  water. 


• The  fame  quantity  of  water  was  ufed  in  each  experiment. 

' • ' Bz  The 
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The  fame  quantity  of  both  vitriolic  acid 
and  nitrous  acid,  dropped  into  common  wa- 
ter, gave  a very  acid  tafte.  A proof  of  the 
prefence  of  alkali  in  the  Y Verdun  water. 

Syrup  of  violets  .turned  it  of  a faint  dirty 
green  ; a proof  of  its  alkaline  principle. 

A few  drops  of  a folution  of  lunar  cauflic 
turned  it  blackifh,  with  a little  tinge  of 
yellow  ; a proof  of  fulphur.  Some  oil  of 
Tartar  per  deliquium  being  added,  denfc 
white  flocculi  appeared,  which  did  not  float 
readily  on  the  water.  A folution  of  volatile 
alkali  produced  no  flocculi,  but  a fmall 
black  precipitate  foon  formed. 

On  pouring  in  a very  few  drops  of  Gou- 
lard’s extract  of  Saturn,  it  immediately 
turned  of  a deep  yellow,  and  in  half  a mi- 
nute grew  black  at  top ; another  proof  of 
fulphur. 

Mercury,  rubbed  down  with  manna,  and 

difTolved 
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diffolved  in  this  water,  (Plenck^s  mixture) ' 
on  {landing,  gave  a precipitate  that  was 
white,  or  of  a very  faint  grey.  On  pouring 
fome  vitriolic  acid  to  this,  fo  as  to  faturate 
the  alkali,  the  precipitate  became  dark  j 
the  fulphur  of  the  water  and  the  mercury 
forming  a kind  of  sthiops. 

Tindlura  martis  produced  no  change,  but 
that  of  deepening  its  colour,  proportionably 
as  it  was  added, 

A folution  of  galls,  the  fame.  A proof 
the  water  has  no  chalybeate  principle. 

A folution  of  blue  vitriol  turned  it  green, 
but  no  precipitation  took  place. 

Oil  of  Tartar  per  deliquium  produced  no 
change. 

Neither  did  a folution  of  volatile  alkali. 

Not  having  time,  or  opportunity,  I made 

B 3 no 
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no  experiments  on  the  faline  or  earthy  qua- 
lities of  the  water,  by  evaporation  and  fil- 
tration. 


TEMPERATURE  OF  THE  WATERS. 

I Meafured  the  heat  of  the  wa- 
ters for  five  fucceflive  days,  immerfing  a 
thermometer,  graduated  by  Fahrenheit’s 
fcaie,  at  the  fountain  head  that  is  in  the 
bafon,  which  includes  both  fprings,  and 
found  it  invariably  at  78,  One  morning, 
that  was  much  colder  than  ordinary,  after 
feveral  immerfions,  the  mercury  would  rife 
no  higher  than  7.7. 

I will  fubjoin  the  height  of  the  ther- 
mometer during  the  few  days  I remained 
at  Yverdun  in  the  month  of  June.  I made 
my  obfervations  between  6 and  7 in  the 
morning,  when  I rofe,  as  marked  in  the  firft 
column,  and  again  at  about  i o’clock,  as 
marked  in  the  fecond  column. 
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Our  weather  was  in  general  warm,  foft, 
and  pleafant.  We  had  one  or  two  rainy 
days,  and  the  wind  varied  from  S.  E.  to 
S.  W. 


SITUATION  OF  THE  BATHS, 

THE  Baths  are  about  a quarter  of  a 
mile  diftant  from  Yverdun,  an  eafy  fif- 
teen minutes  walk  from  the  town’s  end, 
on  the  great  road  to  Meudon,  which  is  dry 
and  pleafant.  The  bafon  comprehending 
the  two  fources,  is  about  15  paces  from 
the  baths;  it  is  28  feet  deep : the  one  of 
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thefe  is  a ^varm  fpring,  the  other  a cold 
one,  and  they  fo  blend  with  each  other, 
that  it  is  impoffibie  to  feparate  them.  The 

I 

baths  coniifl;  of  nine  fmall  bathing  rooms, 
each  containing  two  baignoirs,  or  bathing 
tubs.  The  natural  heat  of  the  water  being 
but  78,  it  is  neceffary  to  have  a portion  of  the 
water  heated  and  added  to  the  bath,  before 
it  be  ufed,  fo  as  to  bring  it  at  leaft  to  blood 
heat,  below  which  degree  it  would  be  chill 
and  unpleafant.  The  bath  hotel  is  newly  fit- 
ted up,  and  is  comfortable  and  convenient : 
the  rooms  are  fpacious,  it  has  upv/ards  of 
twenty  bed-chambers,  and  a large  dining- 
room. There  is  a table  d’hote  at  1 livre 
10  fous  per  meal,  an  apartment  at  2 livres 
a day,  and  the  price  of  a bath  is  10  fous. 
To  fome  of  my  readers  this  economical 
information  may  be  an  objedt.  The 
efiate  of  the  baths  belongs  to  the  town 
of  Yverdun,  and  is  now  rented  at  £.  50 
fterling  per  annum : it  is  never  leafed, 
therefore  the  rent  is  fubjedt  to  annual 
variation. 
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TOWN  OF  YVERDUN. 

YVERDUN,  In  the  Pays  de  Vaud,  is 
, delightfully  lituated  on  a little  plain,  at 
the  S.  W.  extremity  of  the  Lake  of 
Neufchatel,  clofe  to  the  mouth  of  the  river 
Thiele,  which,  with  the  lake,  infulates  the 
town.  It  is  not  very  populous,  but  fup- 
plies  all  the  conveniencies  of  life  at  a rea- 
fonable  rate  : the  lake  produces  excellent 
hfh,  particularly  trout.  The  country  about 
it  is  not  bold,  but  rather  of  a quiet  beauty, 
though  the  Jura  mountains  bound  your 
weftern  view.  The  rides  are  delightful, 
particularly  by  the  lake  fide,  and  towards 
Meudon.  There  is  a lovely  walk  of  trees 

i 

between  the  lake  and  the  town.  To  enjoy 
Yverdun,  one  Ihould  love  retirement;  it 
affords  but  few  of  what  the  French  call 
reJburceSf  Many  of  our  youths  withdraw 
here  during  the  vacation  of  the  Englifh 
univerfities,  for  the  fake  of  employing  that 
interval  in  acquiring  a knowledge  of  the 

French 
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French  tongue.  A pupil  and  his  tutor  can- 
not be  in  a place  more  tranquil,  pleafant, 
and  advantageous  for  fludy. 

Yverdun  boajfls  no  great  commerce,  the  * 
manufadlure  of  cloths  and  bleaching  are 
ftill  in  fome  reputation,  from  the  excellent 
fuller’s -earth  which  is  found  near  the 
town.  Had  the  canal  between  its  lake 
and  that  of  Geneva  been  completed,  it 
might  have  rendered  it  more  commercial  j 
ftill,  its  finilhed  extent  of  only  four  leagues 
is  of  fome  utility  to  the  neighbouring  ha- 
bitations i it  goes  as  far  as  a place  called 
Entroches,  which,  by  the  way,  was  once  the 
extremity  of  the  lake  ; for  its  waters  have 
been  imperceptibly  falling  away  from 
thence  every  year.  Printing  was  once 
eftabliflied  here,  and  many  excellent  work* 
came  from  the  Y verdun  prelTes,  particularly 
the  French  Encyclopedic. 

Antiquities  are  fometimes  found  in  the 
neighbourhood : a few  medals  of  the  lower 

empire, 
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empire,  and  a mile-ftone  have  been  dug 
up;  feme  curious  dried 'fkeletons  were  alfo 
difeovered  about  thirty  years  fince.  The 
hiftory  and  police  of  the  place  are  accu- 
rately deferibed  in  the  Diclionnaire  de  la 
Suifle,  an  excellent  work,  which  every  tra- 
veller into  thefe  parts  provides  himfelf 
with. 


ANALYSIS 
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ANALYS  IS 


OF  THE 

MINERAL  BATHS  of  YVERDUN, 

* BT  MO  NS,  STRUFE, 
Physician  and  Chemist,  at  LausannEj 

MADE  IN  THE  YEAR  I778. 

Given  at  the  Council,  12,  24,  and  27  March  1779^ 


A N A L Y S I S,  &c- 

THESE  Waters  have  been  very  long 
known,  and  the  great  number  of  ' 
happy  cures  they  have  effedled,  confirm 
their  falubrity.  We  might  naturally  pre- 
fume  that  their  contents  had  been  accu- 
rately invefligated.  Trifling,  however,  is 
the  refult  of  any  experiments  hitherto  en- 
tered 


[ H ] 

tcred  upon,  which  is  fomewhat  wonderful. 
This  has  led  rne  to  a more  particular  e5ca- 
mination  of  them,  and  here  I mean  briefly 
to  enter  into  every  difcovery  I have  made 
relative  to  them. 

The  honoured  Lords  of  the  Council  or- 
dered their  phyficians,  in  1729,  jointly  with 
Monf.  Vild,  to  analyze  the  waters  of  Yver- 
dun.  After  this  order,  Meflrs.  De  Coppet 
and  De  Condey  analyzed  them,  and  ob- 
tained from  48  ounces  of  water  12  grains 
of  a faline  refiduum.  In  the  original  copy 
of  this  analyfis,  I find  nothing  refpedting 
the  nature  of  the  refiduum.  We  may 
remark,  how  very  infufficient  48  ounces  of 
water  mufl:  be  for  fuch  an  examination. 
What  judgment  can  We  form  from  the  re- 
fult  of  it  ? There  is  alfo  in  the  archives 
of  the  town  of  Yverdun,  from  whence  I 
have  taken  the  preceding  analyfis,  a letter, 
dated  3 1 March  1736,  of  Monf.  Invernoi’sj 
in  which  he  mentions  to  have  found  a fait 
fomething  like  vitriol  (approchant  du  vi- 
triol) 
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triol)  a very  vague  expreffion,  which  fays 
nothing,  and  which  the  author  perhaps 
undcrftood  as  little  as  his  readers. 

I find,  in  the  Swifs  Mercury  of  June 
1736,  another  analyfis,  by  which  there  has 
been  obtained  from  thefe  waters,  a refiduum 
of  the  nature  of  Armenian  bole,  combined 
with  alkaline  fait.  This  analyfis  has  fome- 
what  more  of  precifion  than  the  foregoing, 
without  being  quite  fatisfadlory.  I at  length 
find,  in  the  Yverdun  Encyclopedia,  under 
the  article  Yverdun,  that  thefe  waters  muft 
contain  a liver  of  fulphur,  an  abforbent 
earth,  a neutral  fait  of  the  nature  of  vitri- 
olated  tartar,  a little  marine  fait,  in  fbort,  a 
fulphureous  volatile  principle ; but  I am 
ignorant  of  the  experiments  from  which 
the  author  of  this  article  has  drawn  his 
conclufions  ; and  we  fcarce  can  have  rea- 
fon  to  trufi:  to  fuch  an  alfertion  : for  vitri- 
olated  tartar,  is  one  of  thofe  falts  which 
nature  does  not  form  in  the  bowels  of  the 
earth. 

It 
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It  is  evident  from  what  I have  faid,  how 
little  thefe  waters  are  underftood.  I truft 
the  refult  of  my  obfervations  will  better 
determine  their  nature. 


PRELIMINARY  EXAMINATION. 

I 

THIS  Water  is  of  itfelf  exceedingly 
clear  and  limpid.  Poured  into  a glafs  .of 
water,  it  produces  many  bubbles,  which 
foon  difappear ; this  proves  its  lightnefs : 
it  is  indeed  very  light,  for  its  fpecific  gravity, 
or  relative  weight  to  that  of  diftilled  water, 
is  as  10,015  to  10,000.  A Laufanne of 
this  water  weighs  4 pounds,  14  ounces,  4 
drachms,  and  30  grains.  It  is  excellent  for 
wafhing,  and  takes  out  greafy  fpots.  It 
dilTolves  foap  readily.  It  boils  vegetables 
well ; mixt  with  an  equal  quantity  of  milk, 
it  prevents  their  getting  four  for  a much 
longer  time  than  any  other  water  would  do, 
and  the  milk  fo  mixt  becomes  four  lefs  fooa 
^han  when  unmixt,  which  proves  it  to  be 

a very 
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a very  light  water,  probably  alkaline,  that 

contains  very  little  of  an  earthy  fait.  Ta- 

\ 

ken  from  the  fpring  it  is  lukewarm ; it 
raifes  Reaumur’s  thermometer  (conffrud:ed 
and  rectified  upon  de  Lue’s  principles) 
to  19  degrees.  It  has  a drong  fmell  of  li- 
ver of  fulphur,  or  of  rotten  eggs.  It  has 
the  tafte  of  liver  of  fulphur,  with  fome- 
Avhat  alkaline* 

Expofed  to  the  air  it  preferves  its  fmell 
and  tafte  for  a confiderable  time  ; at  length 
a white  pellicle  appears. 

It  may  be  preferved  in  bottles,  well  cork- 
ed, without  lofing  any  of  its  virtues.  I kept 
fome  above  a month,  that  is,  from  the 
iith  of  June  to  the  20th  of  July,  in  well 
flopped  veffels,  which  loft  nothing  of  its 
fmell  or  tafte,  and  which  with  tefts  produced, 
the  fame  effects  as  at  the  fpring-head. 

Hence  it  is  thus  far  evident,  that  thefe 
waters  have  certain  determined  principles, 
and  that  we  ought  rather  to  expedl  the  pre- 

C fence 
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fence  of  pure  fulphur,  than  of  any  volatile 
fulphureous  matter. 

With  tefts  it  produces  the  following- 
changes  : oil  of  tartar  per  deliquium  occa- 
fions  no  precipitation  in  the  water,  nor  does 
it  become  any  ways  turbid,  but  it  acquires 
however  a flight  olive  tint ; which  proves 
that  it  contains  only  a very  fmall  portion 
of  an  earthy  fait  r flill  we  muff  not  conclude 
from  thefe  experiments,  that  the  water 
contains  no  real  earth ; for  when  earths  are 
mixed  with  water,  without  the  intervention 
©f  an  acid,  oil  of  tartar  will  not  feparate 
them  from  it.  Syrup  of  violets  mixed  with 
this  water  fopn  becomes  green,  which 
proves  the  prefence  of  an  alkali.  As  lime 
water,  lime  oil,  ^ vitriol  of  Mars,  vitriol  of 

copper, 

* Being  unacquainted  with  the  preparation  he  calls 
lime  otl^  (hulk  de  chaux)  I wrote  to  Dr.  Struve  to  en- 
quire what  it  was  j he  returned  the  following  for  an- 
fwer : “ Lime  oil,  is  that  liquor  which  is  formed  from  the 
refiduum  of  the  diftillation  of  fpirits  of  fal  armoniac 
with  quick  lime,  by  expofing  it  to  the  moifture  of  the 

air, 
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Copper,  caufe  a flight  precipitation;  as  cream 
of  tartar,  in  fmall  quantity,  dilTolves  in  it;  as 
cold  occalions  fmall  bubbles  on  the  fide  of 
the  glafs  that  contains  it ; and  as  the  ma- 
rine and  nitrous  acids  caufe  bubbles  to  arife 
therein,  we  may  therefore  very  reafonably 
admit  the  exiflence  of  an  alkaline  fait. 


If  we  pour  into  this  water  an  acid,  whe- 
ther it  be  vitriolic  or  nitrous,  it  yields  a ful- 
phureous  fmell,  which  proves  the  prefence 
of  fulphur,  diflolved  by  means  of  an  alka- 
line fait ; for  were  it  fimply  a volatile  ful- 
phureous  principle,  no  fmell  would  have" 
been  fent  forth : moreover,  acids  do  not 
render  the  water  turbid.  A'folution  of  fil- 
ver  produces  a thin  precipitate.  A folution  of 
lead  in  vinegar  caufes  a yellowifh  tinge,  and 
the  fulphureous  fmell  goes  off,  which  con- 
firms what  we  have  juft  advanced  : but  the 


ftir,  or  by  pouring  upon  it  a little  warm  wate.r;  it  is 
likewife  called  liquid fixt  fal  armoniac.  It  may  alfo  be 
produced,  by  dilTolving  quick  lime  or  chalk  in  marine 
acid,  till  it  is  faturated.’* 
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quantity  of  fulphur  is  no  ways  confiderable ; 
for  acids  do  not  fenfibly  difturb  the  water, 
the  precipitate  formed  by  a folution  of  filver 
is  not  black,  the  folution  of  lead  does  not 
darken  it,  ^ and  a folution  of  mercury,  in- 
ftead  of  giving  a black  precipitate,  with  this 
water  gives  a white  one  -f. 

It  is  feldom  that  a fulphureous  water  un- 
dergoes fo  few  changes  with  teds : I have 
however  had  occafion  to  obferve  this  in 
waters  infinitely  more  loaded  with  fulphur, 
as  in  the  waters  of  Bevieux,  and  the  fprings 
near  Gayone,  which  their  Excellencies  of 
Berne  had  commiiTioned  me  to  analyfe. 

If  a few  drops  of  nitrous  acid  be  mixed 
with  this  water,  fufficient  to  faturate  the 
alkali  and  the  earth  it  contains,  and  a fo- 
lution of  filver  be  afterwards  poured  upon^ 
it ; a white,  clouded  precipitate  is  formed, 

* This  is  true,  fee  my  experiments  j I repeated  it 
feveral  times. 

f See  my  experiments. 

which 
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which  proves  the  prefence  of  common 
fait ; * and  if,  with  the  water  fo  prepared, 
we  mix  a folution  of  mercury  in  nitrous  acid,' 
a white  curdled  precipitate  is  formed,  which 
becomes  yellow  by  pouring  hot  water  upon 
it } a proof  that  the  water  contains  a vitri- 
olic fait.  Neither  an  infufion  of  galls  nor 
the  lye  -f  of  blood  produce  any  change ; 
the  water  therefore  contains  no  iron  : we 
we  may  then,  to  a certainty,  conclude  from 
thefe  experiments,  that  the  waters  of  Yver- 
dun  are  light  waters,  containing  fulphur 
united  with  a fixed  alkali,  common  'fait 
joined  with  vitriolic  fait,  and  an  earth ; for 
all  alkaline  waters  contain  earth. 

Knowing  the  contents  of  thefe  waters, 

* I tried  this  experiment  twice,  but  the  water  only 
grew  a little  brownilh,  and  was  rather  turbid  ; the  ex- 
iftence  then  of  common  fait  is  not  fo  certain. 

f Lye  of  bloody  (lejfive  de  fang)  is  the  phlpgifticated 
alkali  of  chemical  authors,  or  the  lixivium  of  Pruffian 
blue.  It  may  be  obtained,  by  difiblving  Pruffian  blue 
in  a folution  of  either  mild  or  coAic  alkali. 

Dr.  Struve. 
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let  us  endeavour  to  feparate  them,  and  ex- 
amine their  nature  and  quantity. 

CHEMICAL  ANALYSIS. 

The  better  to  underftand  the  nature  of  the 
Y verdun  waters,  I made  one  analyfis  of  them 
at  theii'  fource,  and  another  at  Laufanne, 

ANALYSIS  MADE  AT  THEIR  SOURCE. 

I took  93  ounces  of  the  water,  I evapo- 
rated it : at  the  beginning  of  the  evapora- 
tion, I perceived  a number  of  brown  flocculi, 
which  dropped  to  the  bottom  of  the  liquor, 
and  r obtained  after  the  evaporation  a reh- 
duum  of  grey  fait,  which,  being  thoroughly 
dried,  was  of  a cinnamon  colour : this  re- 
fiduLim  had  the  tafle  of  a mixture  of  com- 
mon fait  with  fixt  alkali ; it  difengages  the 
volatile  fait  of  fal  armoniac,  and  attracts  the 
moifture  of  the  air  by  reafon  of  its  alkali. 

Thrown  upon  hot  coals  it  decrepitates, 
owing  to  the  common  fait  it  contains ; but 

' it 
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it  does  not  flame,  confequently  contains  no 
fulphur. 

We  fhall  fee  the  reafon  of  this  further 
on.  Thefe  93  ounces  of  water  gave  20 
grains  of  refiduum,  which,  being  diflolved 
in  water,  left  8 grains  of  a grey  calcarious 
earth,  that  had  no  tafte,  but  adhered  a little 
to  the  tongue.  The  folution  gave  6 grains 
of  common  fait,  3 grains  of  felenite,  2 1 
grains  of  fixt  mineral  alkali. 

We  have  feen  by  the  preliminary  exami- 
nation, that  this  water  contains  fulphur. 
The  analyfis  by  fire  has  however  given 
none.  Hence  we  find  that  the  fulphur  has 
been  decompofed  by  evaporation ; a very 
ufual  phenomenon,  as  we  may  fee  by  the 
work  of  Monet : I then  was  to  find  out 
fome  means  of  feparating  the  fulphur,  be- 
fore its  decompofition. 

I obtained  this  difficult  point  in  the  fol- 
lowing manner. 

C 4 I again 
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I again  took  93  ounces  of  the  water  | 
mixing  a folution  of  mercury  with  it,  I ob^r 
tained  a confiderable  precipitate,  which, 
thrown  upon  hot  coals,  burned  with  a blue 
flame,  and  when  fublimed  yielded  about  6 
grains  of  cinnabar;  there  alfo  fublimed  at 
the  fame  time,  fome  corroflve  fublimate,  and 
a little  roercury : products  which  we  ought 
not  to  be  aflonilhed  at  finding,  fince  the 
contents  of  the  water,  united  with  mercury, 
mufl:  form  them  frorn  chemical  laws ; 
cinnabar  being  only  a compound  of  fulphur 
and  mercury.  I had  then  in  this  cinnabar, 
the  fulphur  of  the  water  united  with  mer- 
cury. Now  as  cinnabar  contains  i -6th  part 
of  fulphur,  we  may  compute  thefulphur  con^ 
tained  in  thefe  93  ounces  of  water  at  about 
I grain.  I have  faid  that  the  earth  of  thefe 
waters  was  calcareous.  I convinced  myfelf 
of  it  thus ; having  taken  a portion  of  the 
earth,  and  thrown  it  upon  coals,  it  yielded 
no  fmell,  and  was  unchanged ; and  having 
taken  another  portion,  upon  which  I poured 
fome  Ipirit  of  vitriol;^  till  ajl  effervefcencs 

ceafed. 
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feafed,  the  whole  was  dilTolved ; it  had  a 
flat  and  fomewhat  fliarpifh  tafte  ; in  fliort  it 
deemed  to  be  felenite. 

V 

ANALYSIS  MADE  AT  LaUSANNE. 

Still  better  to  underftand  the  nature  of 
thefe  waters,  and  to  be  certain  that  they  lofl: 
none  of  their  virtues  by  carriage,  as  well  as 
to  be  ftill  further  convinced  of  their  con- 
tents, I examined  them  at  Laufanne  in 
larger  quantity. 

On  the  13th  June,  I took  15  flaiks  of 
them,  which  contained  117  pounds  13I 
ounces,  the  weight  of  16  or  24  pots  ^ of 
Laufanne,  and  I obtained  238 1 grains  of 
a faline  refiduum,  which  was  compofed  of 
95 1 grains  of  calcareous  earth,  33 1 grains 
of  felenite,  80  grains  of  common  fait,  29I 
grains  of  fixt  mineral  alkali. 

According  to  this  account,  in  48  ounces 

^ The  Laufanne  pot  is  about  40  Englifli  ounces. 
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of  water,  there  muft  be  i2f  grains  of  faline 
refiduum,  or  4^  grains  in  a pound  of  i6 
ounces  3 which  is  much  more  than  we 
have  obtained,  in  analyfing  the  water  in 
fmall  quantity  at  the  fpring  ; which  need 
not  furprife  us,  becaufe,  how  little  foever 
might  adhere  to  the  hdes  of  the  velTel,  it 
ftill  becomes  a conliderable  objedl  in  expe- 
riments in  fmall,  which  is  almoft  loft  in 
experiments  largely  made.  The  quantity  I 
obtained  is  nearly  the  fame  with  Mr.  Gor- 
dey’s, who,  in  the  fame  manner,  from  48 
ounces  got  1 2 grains  of  refiduum.  As  the 
fulphur  decompofed  itfelf  by  evaporation,  I 
had  recourfe,  as  before,  to  a folution  of  mer- 
cury, to  be  affured  whether  the  fulphur 
ftill  exifted  in  it  after  carriage  : and  I ob- 
tained, by  this  means,  from  1 2 pounds  of 
water,  12’ grains  of  cinnabar;  fo  that  this 
quantity  of  water  contained  2 grains  of  ful- 
phur. There  is  in  cv&vy  pot  of  the  water, 
befides  the  contents  fpecified,  about  i grain 
of  fulphur,  which  is  kept  in  folution  by 
means  of  a mineral  alkaline  fait.  It  has 

been 
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been  already  faid,  that  there  were  feparated 
from  the  refiduum,  befides  the  earth,  fe- 
lenite,  common  fait,  and  mineral  alkali ; 
without  particularizing  the  proceffes,  which 
I fhall  but  nightly  mention,  as  they  muffc 
be  familiar  to  all  who  have  analyzed  wa- 
ters, and  fuch  readers  only  are  concerned 
therein. 

I feparated  then  the  earth  from  the  re» 
fiduum,  by  pouring  water  upon  it,  and  fil- 
tering the  whole  j the  earth  remained  upon 
the  filter,  the  difiblved  falts  pafl'ed  through: 
I took  the  filtered  liquor,  and  I faturated  it 
with  acid  of  vinegar ; the  faturation  caufed 
a confiderable  effervefcence.  By  means  of 
faturating  the  alkali  contained  in  this  folu- 
tion,  it  was  eafy,  by  cryfiiallization,  to  fepa- 
rate  the  felenite  and  common  fait,  whofe 
individual  weight,  taken  from  that  of  the 
whole,  gave  me  the  quantity  of  fixt  alkali 
which  the  vinegar  had  changed  into  neutral 
fait.  The  analylis  of  this  water,  therefore, 
fiiews  us,  that  it  is  a fulphurcous  alkaline 
§ water. 
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water,  that  thefe  principles  are  fixt,  and 
that  it  will  bear  carriage,  an  advantage  be- 
longing to  but  few  fulphureous  waters. 
There  is  one  point,  which  it  would  be  very 
intere fling  to  decide  upon  j it  is,  whether 
thefe  waters  have  always  had  the  fame 
' qualities ; whether  they  have  ever  loft  them ; 
to  find  out  the  reafon  of  it  3 and  what  means 
juight  prevent  fuch  lofs  of  their  qualities. 

If  tradition  may  be  depended  upon,  the 
waters  were  heretofore  fuperior  in  their 
qualities  5 and  their  inferiority  may  be  dated 
from  the  tinie  when  the  new  baths  were 
conftrudled.  The  fpring  lying  too  low  to 
run  down  into  the  new  baths,  they  were 
obliged  to  make  the  water  rife  higher 
for  this  purpofe  they  furrounded  the  fpring 
with  a bafon,  the  water  filling  this  bafon, 
it  rofe  to  a fufficient  height  to  run  into  the 
new  baths.  If  we  confider  that  this  bafon 
is  1 1 feet  broad  and  1 1 long,  that  the  co- 
lumn of  water  it  contains  is  27  feet  high, 
and  that  this  bafon  is  too  fuperficially  covered 

not 
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not  to  be  expofed  to  the  influence  of  the 
air ; may  we  not  reafonably  conjedure, 
that  it  is  fubjedl  to  changes  for  the  worfe  ? 
For,  in  the  firfl:  place,  the  water  prefenting 
to  the  air  a furface  of  1 2 1 fqiiare  feet,  mufl: 
lofe,  from  the  action  of  the  air  on  a furface 
of  fuch  extent ; fecondly,  the  column  of 
water  being  fo  vafl:,  for  it  is  equivalent  to 
nearly  33,000  cubic  feet,  I can  fcarce  think 
it  polTible  that  fo  enormous  a mafs  can  be  . 
entirely  renewed,  and  I am  inclined  to  be- 
lieve that  it  mufl:  fliagnate  to  a certain  de- 
gree. Thofe  w'ho  know  with  what  facility 
liver  of  fulphur  .is  decompofed,  as  Monet 
and  Lucas  have  clearly  proved,  will  admit 
the  inconveniencies  of  this  large  column ; 
and  who  knows,  if  within  the  fpace  of  1 2 r 
fquare  feet  from  the  bottom,  there  be  not' 
fome  current  of  frefli  water,  which  injures 
and  diminiflaes  the  warmth  of  thefe  waters, 
for  it  is  credibly  related,  that  they  have  loll: 
much  of  their  qualities  and  heat ; I have 
indeed  heard  it  alferted,  that  there  is  a 
fpring  of  frefli  water  precisely  at  the  bot- 
tom 
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tom  of  this  covered  bafon.  It  were  then  to 
be  wiflied,  that  this  fad  was  afcertained, 
if  without  riik  it  could  be  done,  and  that 
the  frefli  water  fpring  were  feparated,  and 
an  attempt  made  to  include  the  fulphureous 
one  in  a bafon,  or  fome  confined  pafiage, 
that  the  air  might  be  as  much  as  poffible 
excluded  from  it. 

With  refped  to  the  medicinal  qualities 
of  the  waters,  we  may  juftly  exped  much 
from  them.  The  alkali  they  contain  ren- 
ders them  excellent  refolvents,  and  adapts 
them  to  thofe  chronic  diforders,  which  ori- 
ginate from  obfiirudions  in  young  perfons 
fluor  albus,  gout,  rheumatifm,  and  various 
hypochondriac  affedions.  Theirfulphur  ren- 
ders them  ufeful  in  diforders  of  the  ikin,  ul- 
cers, arthritic  difeafes^,  &c.  Either  from  their 
fulpiiur,  or  from  their  common  fait,  ading, 
according  to  Boerhaave’s  dodrine,  as  one  of 
the  incidentia,  thefe  waters  may  corred- 
the  different  diforders  of  the  ftomach.  The 
calcareous  earth  they  poffefs,  as  an  antiacid, 

may 
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may  be  ufeful  in  a variety  of  cafes ; and  if 
we  add  to  thefe  effefls,  alfo  thofe  of  a light, 
lukewarm  water,  we  fhall  judge  what  ad- 
vantage w^e  may  promife  ourfelves  from  the 
Yverduii  fpring,  v/hether  internally  or  ex- 
ternally employed.  Sulphureous  waters 
have  been  found  of  fuch  utility,  that  many 
phyficians  have  gone  fo  far  as  to  imitate 
tliem.  The  Count  of  Sorbait  employed, 
with  great  fuccefs,  fulphur  diffolved  wdth 
lime,  in  the  form  of  a bath,  for  arthritic 
pains  and  diforders  of  the  joints.  Thefe 
artificial  baths  have  been  exceedingly  effi- 
cacious in  a great  number  of  paralytic,  ar- 
thritic, nephritic,  and  calculous  complaints, 
as  well  as  in  hyfterical  women. 

The  king  of  Poland’s  phyfician  (CHam-t 
bou)  recommended  the  ufc  of  them,  in 
ulcers,  itch,  rheumatifm,  and  fcrophulous 
tumors.  J find,  in  the  Swifs  Mercury  of 
June  1736,  and  of  May  1742,  alfo  in 
the  Encyclopedia,  under  the  article  Yver- 
dun,  that  the  waters  of  Yverdun  have  pro- 
duced 
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duced  veiy  good  efFedts.  My  refpedablc; 
friend  Monf.  Venel  has  made  feveral  curi-* 
pus  obfervations,  which  prove  their  efficacy* 
His  knowledge  and  his  ftation  enable  him 
to  make  many,  which  it  were  to  be  wiffied 
he  would  render  public* 

I ffiall  conclude,  by  hoping  that  what  I 
have  the  honour  to  prefent  to  the  honoured 
Lords,  will  anfwer  their  views,  and  have  the 
happinefs  to  defer ve  their  approbation. 


S i'll., 

I Have  been  favoured  with  both 
your  obliging  letters,  and  have  this  mo^ 
ment  read  your  laft,  which  is  but  now 
arrived,  otherwife  I ffiould  have  returned 
an  earlier  anfwer.  I am  truly  fenfible  of 
the  very  gracious  reception  with  which  the 
noble  Council  have  honoured  my  analyfis,- 
and  alfo  with  the  manner  in  which  they 
have  teftified  their  approbation.  The  il- 
luftrious  Society  of  Phyfics  at  Berne,  to 

whom 
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whom  I prefented  it,  crowned  it  with  fuc- 
cefs,  and  adjudged  me  the  prize  for  the  befl 
treatife  on  any  mineral  fpring.  I /hall  be 
truly  happy,  if  my  labours  can  any  way 
contribute  to  render  thefe  waters  known  in 
the  advantageous  manner  they  deferve.  I 
have  the  honour  to  be,  with  the  moft  per- 
fed:  refpedt, 

Sir, 

Your  very  humble  and 

obedient  fervant, 

H.  STRUVE. 

Laufanne,  April  8,  1779. 

To 

The  Governor  Perce  ret. 

Member  of  the  Noble  Council, 

Yverdun, 


D A L E T- 
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A LETTER 


From  Monf.  D’Yvernois,  relative  to  the  Waters  of 
the  Baths,  31  March  1736. 


Sir, 

I Had  the  honour  of  your 
letter,  and  received  your  bottle  of  the 
waters ; I have  carefully  examined,  and 
made  various  experiments  upon  them.  It 
is  very  evident  that  they  are  exceedingly 
fulphureous:  their  analylis  alfo  convinces 
me,  that  they  contain  a fait  of  a vitriolic 
nature.  I have  now  in  my  poffeffion  fome 
of  this  fait ; and  if  it  is  your  with,  my  good 
Sir,  I will  fend  you  fome  of  it.  A pot  of 
our  meafure  has  yielded  me  above  fix  grains, 
which  is  about  half  a thimble  full.  I have 
no  doubt  but  that  the  paflages  through 
which  thefe  waters  flow,  or  drain  off,  are 
loaded  and  incrufled  with  fuch  fait.  I re- 
quefl:  that  you  would  pay  attention  to  this 
circumflance,  and  if  the  gentlemen  of  your 

place 
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place  have  examined  the  waters,  oblige  me, 
by  informing  me  what  was  the  refult  of 
their  inveftigation. 

I likewife  wi£h  to  know,  i.  What  is 
nearly  their  degree  of  heat  at  the  fpring- 
head  ? 2.  When  they  firll  began  to  em-< 
ploy  thefe  waters  medicinally?  3.  Whether 
they  are  drunk  in  common  ? 4.  Whether, 
when  internally  ufed,  they  foon  pafs  olF,  or 
bind  the  body  ? 5.  What  remarkable,  and 
well-attefted  cures  they  have  effected  ? 6. 
How  many  perfons  the  place  is  capable  of 
accommodating,  and  how  many  lodging- 
rooms  there  are  for  mafters  and  fervants  ? 
7.  How  many  days  ufe  of  the  waters  com- 
monly effects  a cure,  and  how  much  you 
pay  for  the  baths,  for  your  diet,  and  for  the 
rooms  ? Judging  from  the  analyhs  that 
has  been  made  of  them,  thefe  waters  mufl 
be  principally  ferviceable  for  the  itch,  tet- 
ters, external  ulcers,  more  efpecially  thofe 
of  the  legs,  which  are  very  common  in  this 
country ; for  injured,  relaxed,  or  paralytic 
limbs  i for  the  rheumatifm ; for  women  of 
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a cold  conllitution,  and  barren,  or  fuch  as 
are  fubjedt  to  the  whites,  6cc.  The  in- 
ternal ufc  of  thefe  waters  appears  to  me 
rather  doubtful ; and  I Should  advife  their 
being  drunk  with  extreme  precaution,  par- 
ticularly by  perfons  any  way  inclined  to 
phthifis,  which  almoft  all  our  inhabitants 
are  difpofed  to.  Conhder,  Sir,  whether  I 
may  publicly  fpeak  of  the  waters  under 
thefe  ideas  of  them ; and  let  me  intreat, 
that  you  would  not  long  delay  to  inform 
me,  whether  experience  confirms,  or  re- 
futes my  opinions : and  here  this  matter 
fhall  reft,  till  I have  received  your  anfwer. 
The  bottle  fhall  be  returned  to  any  perfon 
you  fliall  mention. 

I am,  conftantly  and  fincerely. 

Sir, 

Your  very  humble  fervan:, 
DTVERNOIS,  D.M, 

Ncufchatel,  31  May  1736. 

To 

Mr.  Huguenin, 

At  the  Baths, 

Yverdun 
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ANALYSIS 

OF  THE 

WATERS  OF  THE  BATHS, 
Made  6th  of  July,  1729,  by  our  Do£lor5  in  Phyfic, 


t I "IHE  Honoured  Lords  of  the  Council 
JL  having  ordered  their  phyficians  to  ana- 
lyze the  Waters  of  their  Baths,  with  Mr. 
Vild  ; the  apothecaries  of  the  town,  having 
by  them  been  invited  to  the  analylis,  they 
proceeded  upon  it  in  the  following  manr- 
ner ; 

Being  arrived,  at  the  fprings,  and  having 
exactly  weighed  the  waters  of  each,  they 
proceeded  to  mal^e  the  following  experi^ 
inents. 

D 3 
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Experiments  made  upon  the  Waters  of  the 
great  Sprmgs  of  the  Baths. 

BY  PRECIPITATION. 

O I L of  tartar  per  deliquium  imme  - 
di'ately  produced  a very  brown  yellow,  and 
gave  it  a fteely  tafte,  throwing  down  at  the 
bottom  of  the  glafs  a brownilh  matter, 
which,  being  filtered,  appeared  like  fome- 
thing  bituminous,  and  was  infipid  to  the 
tafle. 

Spirits  of  vitriol,  of  nitre,  of  fal  armo- 
niac,  produced  no  effed:,  either  as  to  colour 
or- precipitation. 

Mixtures  of  vinegar  and  urine,  fyrup  of 
violets,  and  infufion  of  galls,  caufed  no  other 
change  than  what  would  have  taken  place 
in  common  fpring- water. 
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BY  EVAPORATION. 

FORTY-EIGHT  ounces  of  the  wa- 
ter, carefully  weighed,  gave  juft  9’ grains  of 
a fediment  that  was  very  white,  and  of  a 
fait  poignant  tafte. 

BY^DISTILLATION. 

W E alfo  diftilled  48  ounces  of  the 
water.  What  was  firft  drawn  off  had  the 
fmell  and  tafte  of  veronica,  fomewhat  bor- 
dering on  the  fmell  of  prunes.  What  next 
ran  off,  was  more  inodorous  and  taftelefs, 
s but  had  fome  little  ftypticity.  Thefe  48 
ounces  of  water  yielded,  by  diftillation,  1 2 
grains  of  a very  fait  fediment. 
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'Experiments  made  on  the  Water  of  the 
Garden  of  the  Baths. 

BY  PRECIPITATION. 

^ O I L of  tartar  per  dcliquium  imme- 
diately produced  a brown  yellow  colour  in 
this  water,  but  lefs  brown  than  in  the  pre- 
ceding, with  iL  flight  fteely  tafle  : in  other 
refpedls  this  experiment  perfectly  corre- 
I'ponded  with  that  made  on  the  water  of 
the  fpring  of  the  bath,  which  may  he  re- 
ferred to. 

Spirits  of  vitriol,  of  nitre,  of  fal  armoniac, 
produced  no  change. 


Mixtures  of  vinegar  and  urine,  fyrup  of 
violets,  and  infuflon  of  galls,  equally  eue<fl:ed 
jio  change. 
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BY  EVAPORATION. 

FORTY-EIGFIT  ounces  of  the  wa- 
ter gave  8 grains  of  a grcyifh  fediment,  thajC 
had  an  acid  fait  tafte. 


Experiments  on  the  Spring  called  Boffet, 

BY  PRECIPITATION, 

O I L of  tartar  per  dellquium  imme- 
diately gave  a brown  yel!cw  colour,  and  a 
Ifeely  tafte,  far  beyond  what  the  water  of 
the  fpring  and  of  the  garden  gave. 

Spirits  of  vitriol,  nitre,  and  fal  armoniac, 
as  well  as  the  vinegar,  urine,  infufion  of 
galls,  and  fyrup  of  violets,  eftedted  nothing. 
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BY  EVAPORATION. 

TWENTY-FOUR  ounces  of  the 
water  gave  4 grains  of  a greyifh  fediment, 
very  acid  and  fait.  This  fediment,  thrown- 
on  live  coals,  yielded  a fmell  of  vitriolic  ful- 
phur,  and  the  aflres  of  this  fediment  had  a 
fait  tafte  : it  likewife  melted  readily  in  cold 
fpring-water,  depofiting-  at  the  bottom  of 
the  velfel  what  chemifts  call  fi;eces  ful- 
phuris, 

% 

From  all  the  experiments  above  made, 
we  infer,  that  the  water  of  the  great  fpring 
is  principally  compofed  of  a volatile  ful- 
phureous  principle,  and  likewife  of  a volatile 
principle  of  the  nature  of  vitriol.  It  has 
very  few  grofs  particles,  as  6 ounces  of  the 
water  contain  but  i grain  of  fuch  particles. 

With  regard  to  the  water  of  the  hath  gar- 
den, about  two  hundred  Reps  diftant  from 
the  above-mentioned  fpring,it  is  evidently  of 

an 
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an  inferior  quality,  as  the  preceding  experi- 
ments prove. 

i 

The  fource  of  the  fountain  called  Du 
Boflet,  which  is  but  fcanty,  is  certainly 
.colder,  and  more  loaded  with  vitriolic  par- 
ticles than  the  others,  fince  its  heat  does 
not  exceed  that  of  fprings  in  general ; 
whereas  the  great  fpring  is  almofh  luke- 
warm, and  exhales  a warm,  fulphureous 
vapour  during  winter. 

Done  at  Yverdun,  this  6th  July  1729,  by 

J.  Fr.  Deloppets,  D.  M. 
and 

H.  CoNDEY,  D.  M.  ' 
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METHOD 

Of  ufing  the  Yverdun  Waters,  both  as 
a Bath  and  Pump ; 

Founded  on  extenfivc  Experience. 

THE  phyficians  of  Yverdun,  having  re- 
marked that  the  greateft  number  of  perfons 
who  come  or  have  been  fent  to  the  baths 
of  this  town,  have,  through  ignorance  and 
mifmanagement,  acquired  complaints,  and 
derived  no  advantage  from  the  waters ; 
they  confider  thenlfelves  as  obliged  to 
propofe  to  the  honoured  Lords  of  the 
Council,  that  a paper  of  inftrudtions  fhould 
be  publicly  fixed  up,  for  the  guidance  of 
all  fuch  as  wifh  to  avail  themfelves  of  the 
mineral  waters  in  queflion.  And  the  faid 
phyficians,  being  countenanced  in  tlieir  lau- 
dable views  for  the  public  health  and  wel- 
fare, have  carefully  drawn  up  the  following 
paper,  which  may  ferve  as  a general  guide 
for  the  ufe  of  thefe  waters,  now  in  their 
utmoft  purity. 

L It 
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I.  It  is  invariably  advifed  to  all  perfons 
reforting  to  -thefe  baths  for  health,  that, 
having  refted  one  day  after  their  journey, 
they  fliould  without  fail  take  fome  opening 
medicine,  under  the  diredion  of  a fkilful 
phyfician,  or  they  may  truft  to  the  well 
known  efficacy  of  a mineral  fait,  extraded 
from  a fpring  in  Bohemia,  called  fait  of 
Sedlitz.  Half  an  ounce,  or  even  as  far  as 
an  ounce  of  it,  according  to  the  conftitution 
and  age  of  the  patient,  may  be  dilTolved  in 
a quarter  of  a pot  * or  half  a pot  of  water, 
which  ffiould  be  taken  by  glafsfuls,  fading : 
this  feldom  fails  to  anfwer  for  thofe  who 
either  bathe  or  drink  the  waters.  If  the 
Sal  Polychrefk  de  Seignette  ffiould  be  pre- 
ferred, it  is  to  be  ufed  in  the  fame  manner. 

II.  Thofe  patients  whom  the  phyfi- 
cian advifes  only  to  drink  the  waters,  may 
begin  upon  them  the  day  after  the  purga- 

* About  10  ounces.  The  Laufanne  pot  is  meant. 
Foreign  phyficians,  perhaps  with  good  reafon,  give 
their  purgative  falts  diflblved  in  large  portions  of  fluid, 

tion. 
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tion,  taking  at  firft  half  a pot,  and  in- 
creafmg  a full  fized  tumbler  ^ every  morn- 
ing, till  they  have  taken  as  much  as  their 
ftomachs  v/ill  bear.  This  quantity  fbould 
be  continued  during  nine  days,  it  fbould 
then  be  diminifbed  a tumbler  full  each  day  j 
and  on  the  laft  day,  when  the  quantity  is 
reduced  but  to  one  tumbler  full,  the  fame 
purgative  fait  fhould  be  taken  as  at  the 
beginning. 

III.  Thofe  patients  who  have  occafion 
both  to  drink  the  waters,  and  to  bathe, 
fhould  take  an  aperient  as  above  mentioned, 
and  then  the  waters  during  five  or  fix  days ; 
after  which  they  fhould  begin  bathing, 
when  the  water  they  have  drank  has  nearly 
paffed  off,  for  an  hour  or  more  at  a time,  the 
bath  being  made  fome  what  above  luke- 
warm -f*.  Coming  out  of  the  bath,  they 
fhould  go  into  a warm  bed,  where  they  will 
reft,  and  gently  perfpire,  for  the  fame  fpace 

♦ Six  or  eight  ounces. 

f About  100  degrees  of  Fahrenheit’s  thermometer. 

of 
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of  time  they  remained  in  the  bath ; after- 
wards they  fhould  put  on  clean  linen,  and 
breakfaft  upon  a good  bouillon,  or  a little 
wholefome  wine,  and  a cruft  of  bread  ; the 
next  day  they  ftiould  ftay  a little  longer  in 
the  bath,  the  heat  of  which  may  be  increafed 
as  neceflity  requires : and  the  following 
days  they  ftiould,  by  degrees,  prolong  their 
ftay  in  the  bath  as  far  as  two  hours ; ob- 
ferving  daily  the  directions  above  given. 

IV.  Thofe  to  whom  the  phyftcian  re- 
commends the  pump,  whether  to  invigorate 
any  weakened  or  paralytic  parts,  whether 
to  refolve  any  tumours  or  obftruCtions, 
ftiould  have  the  firft  ftrokes  only  lukewarm: 
the  heat  of  the  water  ftiould  be  gradually 
increafed  with  the  number  of  ftrokes.  The 
pump  ftiould  be  begun  the  third  day  from 
firft  going  into  the  bath,  and  after  having 
remained  in  it  a quarter  of  an  hour.  They 
ftiould  ftay  in  the  bath  one  hour,  or  more, 
at  a time. 


V.  Thofe 
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V.  Thofe  who  are  advifed  merely  the 
life  of  the  baths,  would  do  well,  in  oi  der  to 
prevent  the  ill  effedls  of  any  relics  of  difeafe 
which  the  adlion  of  heat  might  fet  in  motion, 
to  take  an  opening  medicine  before  and 
after  the  period  of  bathing,  as  we  have 
mentioned  above.  And  thofe  who  bathe 

« 

twice  a day,  fliould  not  go  into  the  bath  till 
three  hours  after  they  have  dined < 

VI.  Laflly,  all  thofe  who  ufe  thefe  wa- 
ters, but  more  efpecially  fuch  as  bathe, 
ought  not  to  expofe  themfelves  incautioufly 
to  the  open  air,  particularly  the  night  air ; 
nor  fhould  they  indulge  in  exceffes  of  any 
kind  whatever,  avoiding,  according  to  cir- 

t 

cumftances,  fruit,  all  crudities  of  diet,  as 
falad,  &c.  high-feafoned  ragouts,  fpices, 
falted  and  dried  meats,  likewife  pa^l:r}^ 


FINIS, 
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